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U.S. PUBLIC HEALTH RESPONSE TO THE ZIKA
VIRUS: CONTINUING CHALLENGES

TUESDAY, MAY 23, 2017

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 10:04 a.m., in Room
2123, Rayburn House Office Building, Hon. Tim Murphy (chairman
of the subcommittee) presiding.

Members present: Representatives Murphy, Griffith, Burgess,
Brooks, Collins, Barton, Walberg, Walters, Costello, Carter, Walden
(ex officio), DeGette, Schakowsky, Castor, Tonko, Clarke, Ruiz, and
Pallone (ex officio).

Also present: Mr. Bilirakis.

Staff present: Jennifer Barblan, Chief Counsel, Oversight and In-
vestigations; Ray Baum, Staff Director; Elena Brennan, Legislative
Clerk, Oversight and Investigations; Adam Fromm, Director of
Outreach and Coalitions; Brittany Havens, Professional Staff Mem-
ber, Oversight and Investigations; Katie McKeough, Press Assist-
ant; David Schaub, Detailee, Oversight and Investigations; Jennifer
Sherman, Press Secretary; Alan Slobodin, Chief Investigative
Counsel, Oversight and Investigations; Sam Spector, Policy Coordi-
nator, Oversight and Investigations; Evan Viau, Staff Assistant;
Hamlin Wade, Special Advisor for External Affairs; Jeff Carroll,
Minority Staff Director; Waverly Gordon, Minority Counsel, Health;
Chris Knauer, Minority Oversight Staff Director; Miles Lichtman,
Minority Policy Analyst; Kevin McAloon, Minority Professional
Staff Member; Dino Papanastasiou, Minority GAO Detailee; Olivia
Pham, Minority Health Fellow; and C.J. Young, Minority Press
Secretary.

OPENING STATEMENT OF HON. TIM MURPHY, A REPRESENTA-
TIVE IN CONGRESS FROM THE COMMONWEALTH OF PENN-
SYLVANIA

Mr. MURPHY. Good morning, and welcome to our Oversight and
Investigations Subcommittee hearing on “U.S. Public Health Re-
sponse to the Zika Virus: Continuing Challenges.”

Today, the subcommittee continues its examination of the Zika
virus, and the subcommittee first examined the virus last year dur-
ing the early stages of the outbreak across Central and South
America.

As this year’s mosquito season is about to begin, the time has
come to review what has been done and what we have learned
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since then and to examine the challenges that our Federal health
agencies continue to face. To date, every State in the continental
United States, minus Alaska, has reported cases of the Zika virus,
and two States, Florida and Texas, have reported cases of locally
acquired mosquito-borne transmission.

As of March 2017, there were 84 countries, territories, or sub-
national areas with evidence of vector-borne Zika virus, and 13
countries have reported evidence of person-to-person transmission
of the virus.

A recent report released by the Centers for Disease Control and
Prevention, or the CDC, found that 1 in 10 women in the United
States with a confirmed Zika virus infection during pregnancy had
a baby with a virus-related birth defect.

Emerging infectious diseases present unique challenges to public
health systems here and around the world. When the committee
held its hearing on Zika last March, much was unknown about the
virus and its impact on public health. I want to commend our pub-
lic health agencies for the work that they have all done. Diagnostic
tools were quickly developed and approved under Emergency Use
Authority, and more are in the pipeline now. Multiple vaccine can-
didates are in development, and much research into the virus and
its effects have taken place. When instances of local transmission
occurred in Florida and Texas, the CDC acted quickly in tandem
with State and local partners to contain the spread.

But despite these efforts, the unknowns of this disease still out-
number the knowns. We don’t know the actual number of infections
in the United States. We don’t know the long-term impact of Zika
infection during pregnancy on children born to infected mothers.
We don’t know about the long-term impacts of infection on men or
on people who exhibit no symptoms of Zika. There are difficulties
with the diagnostic tests we have in use today, and we don’t have
good information or modeling on how the virus will spread this
year, let alone beyond that.

The GAO is here today reporting on its evaluation of the U.S.
public response to Zika, work commissioned by this committee.
This is not the first time GAO has done such an analysis and re-
sponse to emerging infectious diseases, and each time, GAO has
found that HHS was reactive in its response to outbreak preven-
tion, preparedness, detection, and response. Once again, GAO has
shown that we are not fully prepared at the outset of the outbreak.

The GAO evaluated the U.S. public health response to Zika in
three key areas: one, case definition and an understanding of how
the disease spreads into community and the factors that affect this
distribution; two, the development and use of diagnostic tools; and,
three, methods of mosquito control.

The GAO findings are sobering. While there have been many ad-
vances, actions are needed to address major challenges. According
to the GAO, the lack of standardized Zika case definition at the be-
ginning of the outbreak complicated the collection of consistent and
timely data. The diagnostic tests varied in their ability to detect
the virus and provide accurate results. Manufacturers of diagnostic
tests faced multiple challenges, including gaining access to FDA-
authorized tests for comparison use, and the users of the tests
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could not even determine the most accurate diagnostic tests based
on the information provided.

And of great concern, the GAO report raises questions about
CDC’s and FDA’s disclosure of test information and the treatment
of CDC’s own subject-matter expert, who was removed and then re-
instated to his position after dissenting over concerns about the
CDC Zika diagnostic tests provided to labs.

With regard to State and local mosquito control efforts, CDC de-
veloped technical guidance and provided funding and technical as-
sistance. GAO identified challenges here as well for Federal agen-
cies, including the need to effectively communicate information
about the geographical distribution of the mosquito that primarily
transmits the Zika virus. Much of the money appropriated by Con-
gress last year to respond to Zika went to States and localities in
the form of grants, and effective communication is critical to ensure
that our Federal tax dollars are spent wising.

It is clear that we have much to discuss today. We will hear from
a panel of distinguished Federal witnesses, including the Centers
for Disease Control and Prevention, the National Institutes of
Health, the Food and Drug Administration, the Biomedical Ad-
vanced Research and Development Authority, as well as the Gov-
ernment Accountability Office.

I want to thank all of our witnesses for joining us this morning.

[The prepared statement of Mr. Murphy follows:]

PREPARED STATEMENT OF HON. TiIM MURPHY

Today the subcommittee continues its examination of the U.S. public health re-
sponse to the Zika virus. The subcommittee first examined the Zika virus last year
during the early stages of the outbreak across Central and South America. As this
year’s mosquito season is about to begin, the time has come to review what has been
done-and what we have learned-since then, and to examine the challenges that our
Federal health agencies continue to face.

To date, every State in the continental United States, minus Alaska, has reported
cases of the Zika virus, and two States—Florida and Texas—have reported cases of
locally acquired mosquito-borne transmission. As of March 2017, there were 84
countries, territories, or subnational areas with evidence of vector-borne Zika virus
and 13 countries have reported evidence of person-to-person transmission of the
virus. A recent report released by the Centers for Disease Control and Prevention
(CDC) found that one in ten women in the United States with a confirmed Zika
virus infection during a pregnancy had a baby with a virus-related birth defect.

Emerging infectious diseases present unique challenges to public health systems
here and around the world. When the committee held its hearing on Zika in March
of last year, much was unknown about the virus and its impact on public health.
I want to commend our public health agencies for the work they have done. Diag-
nostic tools were quickly developed and approved under Emergency Use Authority,
and more are in the pipeline now. Multiple vaccine candidates are in development,
and much research into the virus and its effects have taken place. When instances
of local transmission occurred in Florida and Texas, the CDC acted quickly in tan-
dem with State and local partners to contain the spread.

But despite these efforts, the unknowns of this disease still outnumber the
knowns. We don’t know the actual number of infections in the United States. We
don’t know the long-term impact of Zika infection during pregnancy on children
born to infected mothers. We don’t know about the long-term impacts of infection
on men, or on people who exhibit no symptoms of Zika. There are difficulties with
the diagnostic tests we have in use today. And we don’t have good information or
modeling on how the virus will spread this year, let alone beyond that.

The GAO is here today reporting on its evaluation of the U.S. public health re-
sponse to Zika-work commissioned by this committee. This is not the first time GAO
has done such an analysis in response to emerging infectious diseases. And each
time, GAO has found that HHS was reactive in its response to outbreak prevention,
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preparedness, detection, and response. Once again, GAO has shown that we were
not fully prepared at the outset of the outbreak.

The GAO evaluated the U.S. public health response to Zika in three key areas:
(1) case-definition and an understanding of how the disease spreads into community
and the factors that affect this distribution; (2) the development and use of diag-
nostic tools; and (3) methods of mosquito control. The GAO findings are sobering:
while there have been many advances, actions are needed to address major chal-
lenges.

According to the GAO, the lack of a standardized Zika case definition at the be-
ginning of the outbreak complicated the collection of consistent and timely data. The
diagnostic tests varied in their ability to detect the virus and provide accurate test
results. Manufacturers of diagnostic tests faced multiple challenges including gain-
ing access to FDA-authorized tests for comparison use, and users of the tests could
nod‘lc ?iven determine the most accurate diagnostic test based on the information pro-
vided.

And, of great concern, the GAO report raises questions about CDC’s and FDA’s
disclosure of test information and the treatment of CDC’s own subject matter expert
who was removed and then reinstated to his position after dissenting over concerns
about the CDC Zika diagnostic test being provided to labs.

With regard to State and local mosquito control efforts, CDC developed technical
guidance and provided funding and technical assistance. GAO identified challenges
here as well for Federal agencies, including the need to effectively communicate in-
formation about the geographical distribution of the mosquito that primarily trans-
mits the Zika virus. Much of the money appropriated by Congress last year to re-
spond to Zika went to States and localities in the form of grants, and effective com-
munication is critical to ensure that our Federal tax dollars are spent wisely.

It is clear that we have much to discuss today. We will hear from a panel of dis-
tinguished Federal witnesses, including the Centers of Disease Control and Preven-
tion, the National Institutes of Health, the Food and Drug Administration, the Bio-
medical Advanced Research and Development Authority, as well as the Government
Accountability Office.

I would like to thank all of our witnesses for joining us this morning. I now recog-
nize the ranking member of the subcommittee, Ms. DeGette, for a 5-minute opening
statement.

Mr. MURPHY. I now recognize the ranking member of this sub-
committee, Ms. DeGette, for a 5-minute opening statement.

OPENING STATEMENT OF HON. DIANA DEGETTE, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF COLO-
RADO

Ms. DEGETTE. Thank you very much, Mr. Chairman.

This committee has been examining issues related to disease pre-
paredness for more than a decade. We have looked recently at pre-
paredness and response capabilities related to Ebola, seasonal flu,
and pandemic flu, and, of course, now the Zika virus.

As you mentioned, last year, the Zika epidemic spread across
Brazil, Latin America, and into the U.S. There were more than
5,000 Zika cases in the U.S. and over 36,000 in the U.S. territories.

Now, as we continue to face challenges with these epidemics and
global pandemics, we can’t be satisfied with simply reacting to each
new emergency. Instead, we have to devote efforts and resources to
ensuring that we’re prepared before the next threat occurs. Often-
times, we don’t even know where those will come from.

We need to do more at the Federal and State levels to combat
emerging infectious diseases. As I pointed out over a year ago, the
bipartisan Blue Ribbon Study Panel on Biodefense concluded that
the U.S. is underprepared for bioincidents, whether they’re delib-
erate attacks or naturally occurring events. This is still a problem,
despite our assiduous attention to it. For example, just this month,
members of this subcommittee released a comprehensive GAO re-
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port on avian flu. That audit uncovered shortcomings in our pre-
paredness and raised key questions about our ability to rapidly re-
spond to future outbreaks. GAO found that, while we can impose
biosecurity measures after an emergency hits, our preparation is
limited to voluntary actions, which are too often ineffective.

Today, we’re going to hear again from the GAO, but this time on
how our disease-fighting agencies are addressing the ongoing Zika
threat and the remaining challenges. So, even though we’re work-
ing on getting there, we're still not where we need to be when it
comes to disease preparedness and emerging infectious threats.

I'm looking forward to hearing from all of the witnesses today
about how we can improve processes in response to the GAO’s rec-
ommendation.

I want to talk about another area, which is funding, and I know
with the release of the President’s budget today, everybody is con-
cerned about funding. I'm really concerned about whether agencies
have adequate funding to prepare and respond to a potential out-
break. We're fortunate to have premier public health agencies over-
seeing these efforts, but if their hands are tied with funding, those
agencies can’t do their work.

Last year, Congress made available $1.1 billion to fight Zika, but
key agencies received far less money than they requested. In the
end, agencies like the CDC had to reprogram funds to respond to
this unfolding threat, diverting the funding from other top prior-
ities.

This year, as I said, President Trump has proposed slashing
HHS’ budget and making deep cuts to public health agencies like
the CDC or the NIH. This is so counterproductive. Now is not the
time to make draconian threats—cuts to the agencies charged with
stopping Zika or any other health crisis. Although we don’t know
what funds the administration will need to address the Zika threat
for 2017, I don’t have any reason to believe that theyre going to
need less than last year.

So I intend to ask the panelists whether they think that we're
adequately resourced to go into the 2017 mosquito season. We don’t
want to find ourselves in the middle of this summer scrambling to
cobble together another emergency supplemental.

And, finally, I want to welcome Dr. Petersen from Fort Collins
here today. Dr. Petersen is the Director of the Division of Vector-
borne Diseases, and that agency is in Fort Collins, Colorado. I went
up and visited the facilities, Mr. Chairman, last year, and thanks
to the efforts of former Congressman Bob Schaffer and myself, we
were able to get new state-of-the-art facilities up there a few years
ago. Theyre doing remarkable research, and I just want to thank
you for adding your intelligence and your perspective today. And I
also want to welcome all of our witnesses, of course.

And, with that, Mr. Chairman, I will yield back.

Mr. MURrPHY. Thank you.

The gentlelady yields back, and I will recognize the chairman of
the full committee for a 5-minute opening statement.

OPENING STATEMENT OF HON. GREG WALDEN, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF OREGON

Mr. WALDEN. I thank the chairman.
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Thank you for holding this timely hearing on U.S. public health
response to the Zika virus. I want thank all of our witnesses for
being here today and for providing us with your testimony.

For well over a year, our bipartisan committee staff have been
working diligently to examine our public health preparedness for
Zika and other emerging infectious diseases. This 1s our second
hearing since the outbreak of this virus.

First, I want to commend the agencies that are appearing before
us today. Each agency has undertaken a huge effort to increase our
knowledge of the virus, to develop diagnostic tests and vaccine can-
didates quickly, and to educate our communities about how to re-
spond to this virus and the mosquito that carries it.

I also want to commend the State and local entities that are
working hard to treat those impacted by Zika and to reduce the
population of Zika-carrying mosquitoes. While much progress has
been made over the past year, the GAO released a report today
showing our understanding and preparedness to combat this virus
and other biological threats still face significant challenges. Par-
ticularly as we head into the summer months, we must do better.

Though the FDA has authorized two different types of diagnostic
tests under the Emergency Use Authorizations, there’s still no com-
mercially available diagnostic tests on the market for the detection
of the Zika virus. Currently, there are no specific therapies or vac-
cines approved by the FDA to prevent or treat the virus. Perhaps
most concerning is we still don’t know the full spectrum of health
consequences associated with mother-to-child transmission, nor do
we know what the short-term and long-term outcomes are for those
who contract the virus with or without clinical symptoms.

We also continue to face significant issues in supporting mos-
quito control efforts and our ability to accurately model and predict
the spread of viruses geographically. The number and implication
of unknowns is frankly a bit alarming. It begs the question, how
prepared are we for the next outbreak? Zika is not the only biologi-
cal threat that we face today. As our society becomes increasingly
global and world travel becomes easier, more efficient, and more
frequent, the risk of spreading disease through human contact will
increase rapidly.

Sadly, emerging infectious diseases, including Zika, Ebola, yellow
fever, dengue, pandemic influenza, and others, perhaps many more
that have yet to even be discovered threaten our human and bioter-
rorism defenses every day. The slides made famous on national tel-
evision by our witness, Dr. Anthony Fauci, dramatizes the change
from 30 years ago with just HIV as a global example of emerging
infectious disease to a recent slide showing more than 40 examples.

Last year, the subcommittee held a hearing on the report of the
Blue Ribbon Study Panel on Biodefense. It presented several con-
cerns and expert recommendations to improve U.S. biodefense. The
experts on the panel made it quite clear we need to stop thinking
of disease preparedness and response as occasional episodic events,
a reactive approach that’s left us constantly lagging in our response
efforts. Instead, we must shift our mindsets and strategies toward
a broader, more comprehensive, and proactive approach, one that
considers the larger context of our preparedness for future infec-
tious diseases and outbreaks.
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Federal witnesses testifying before us this morning are uniquely
positioned to help aid in our efforts, and I thank you all for appear-
ing before the subcommittee.

[The prepared statement of Mr. Walden follows:]

PREPARED STATEMENT OF HON. GREG WALDEN

Mr. Chairman, thank you for holding this very timely hearing on the U.S. public
health response to the Zika virus.

For well over a year our bipartisan committee staff has been working diligently
to examine our public health preparedness for Zika and other emerging infectious
diseases. This is our second hearing since the outbreak of the virus.

First, I want to commend the agencies that are appearing before us today. Each
agency has undertaken a huge effort to increase our knowledge of the virus, to de-
velop diagnostic tests and vaccine candidates quickly, and to educate our commu-
nities about how to respond to this virus and the mosquito that carries it. I also
want to commend the State and local entities that are working hard to treat those
impacted by Zika, and to reduce the population of Zika-carrying mosquitoes.

While much progress has been made over the past year, the GAO report released
today shows our understanding and preparedness to combat this virus—and other
biological threats—still faces significant challenges. Particularly as we head into the
summer months, we must do better.

Though the FDA has authorized two different types of diagnostic tests under
Emergency Use Authorizations, there are still no commercially available diagnostic
tests on the market for the detection of the Zika virus. Currently, there are no spe-
cific therapies or vaccines approved by the FDA to prevent or treat the virus.

Perhaps most concerning is that we still don’t know the full spectrum of health
consequences associated with mother-to-child transmission. Nor do we know what
the short-term and long-term outcomes are for those who contract the virus, with
or without clinical symptoms. We also continue to face significant issues in sup-
porting mosquito control efforts and our ability to accurately model and predict the
spread of viruses geographically.

The number and implication of unknowns is alarming. It begs the question: How
prepared are we for the next outbreak?

Zika isn’t the only biological threat that we face today. As our society becomes
increasingly global and world travel becomes easier, more efficient, and more fre-
quent, the risk of spreading disease through human contact will increase rapidly.
Sadly, emerging infectious diseases including Zika, Ebola, yellow fever, Dengue,
Chikungunya, pandemic influenza—and perhaps many more that have yet to be dis-
covered—threaten our human and bioterrorism defenses every day. The slides made
famous on national television by one of our witnesses, Dr. Anthony Fauci, drama-
tizes the change from 30 years ago with just HIV as the global example of emerging
infectious disease to a recent slide showing more than 40 examples.

Last year, this subcommittee held a hearing on the report of the Blue Ribbon
Study Panel on Biodefense, which presented several concerns and expert rec-
ommendations to improve U.S. biodefense. The experts on the panel made it quite
clear that we need to stop thinking of disease preparedness and response as occa-
sional, episodic events—a reactive approach that has left us constantly lagging in
our response efforts. Instead, we must shift our mindsets and strategies towards a
broader, more comprehensive, and proactive approach—one that considers the larger
context of our preparedness for future infectious diseases and outbreaks.

The Federal witnesses testifying before us this morning are uniquely positioned
to help aide us in these efforts, and I thank them for appearing before the sub-
committee this morning.

Mr. WALDEN. And I yield the balance of my time to the chairman
of the Health Subcommittee, Dr. Burgess.

Mr. BUrGESS. Thank you, Mr. Chairman. Thank you for yielding.

So, to paraphrase the Rolling Stones, summer is here, and the
time is right for fighting vectors in the street. I want to thank our
panelists for being here today. Some new faces, and that will be
good to get to know you a little bit better, and some people that
we have talked with many times before.
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And, Dr. Fauci, just thinking back to the 108th Congress, we
talked about SARS, we talked about avian flu, we talked about
swine flu, we talked about Ebola, and we talked about Zika. And
every one of those illnesses, of course, has a particular impact upon
women and pregnancy, and that has certainly been—and I appre-
ciate the focus that you have put on that during the times that we
have had the privilege of having you before our subcommittee.

So I want to welcome our witnesses. Look forward to what your
testimony is going to be today.

And, Mr. Chairman, I yield back.

Mr. MurpHY. With that then——

Ms. DEGETTE. Will the gentleman yield? It is not the Rolling
Stones. It is Bruce Springsteen.

Mr. MUrPHY. The record will stand corrected.

Mr. BURGESS. No, no, no correction of the record. I will put my
iTunes against yours.

Mr. MurpPHY. Thank you. Well, we reached a new level for this
hearing. The gentleman yields back.

I recognize Mr. Pallone for 5 minutes.

Mr. PALLONE. I won’t comment because I don’t know.

OPENING STATEMENT OF HON. FRANK PALLONE, JR., A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF NEW JER-
SEY

Thank you, Mr. Chairman, and thank you to all our witnesses
for joining us this morning to discuss the Federal Government’s
preparations for the 2017 Zika season. I look forward to hearing
from our panelists today about how they believe the Zika virus will
spread in 2017, what they anticipate the upcoming mosquito sea-
son will look like, what challenges remain, and what additional re-
sources they need to do their job.

In March of 2016, the committee held a hearing to examine the
Federal Government’s response to the spreading Zika threat. Since
then, we have learned a great deal more about this virus. For ex-
ample, scientific consensus now indicates that Zika infections in
mothers during pregnancy can cause microcephaly in newborns, a
severe birth defect of the brain.

As we'll hear from GAO today, although CDC and FDA took
steps to respond to the unique challenges posed by the Zika out-
break last year, there remains room for improvement. This is par-
ticularly true regarding our ability to predict the spread of Zika, to
better coordinate and control mosquito populations at the local
level, and to more rapidly develop diagnostic tests for detecting
Zika infection.

These steps to improve preparedness should also go hand-in-
hand with strengthening our healthcare programs. We must ensure
that individuals affected by Zika, particularly pregnant women and
children born with microcephaly, have access to ongoing screening
and health services.

An integral part of that effort is the Medicaid program. Medicaid
provides contraceptive services that help prevent Zika infection and
diagnostic services to detect infection. Medicaid is also a vital
source of care for children born with special healthcare needs like
microcephaly.
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Today, Medicaid covers one in three children in the United
States. The President’s budget is expected within the hour, and
there are reports that he plans to propose slashing Medicaid by
over $800 billion, and this would decimate the Medicaid program
and endanger our ability to manage public health emergencies like
Zika.

I also remain concerned about the status of Medicaid funding in
Puerto Rico. As everyone in this room understands, Zika has
wreaked havoc upon Puerto Rico, yet as we head into the 2017
mosquito season, funding for Puerto Rico’s Medicaid program
through the Affordable Care Act is on track to be exhausted as
early as this October. And despite the $295 million allocated for
Medicaid funding in Puerto Rico as part of the recent continuing
resolution, up to 900,000 people remain at risk of losing their
health coverage at the end of this year.

So, in short, a strong public health infrastructure is also one of
the best tools to fight epidemics, and Medicaid is an essential com-
ponent in protecting us from threats such as Zika. Fighting Zika
will not be easy, but the first step should be to maintain critical
health services for those who may be affected and provide agencies
with the resources they will need to respond to an outbreak.

Now I’'m concerned about recent reports that nearly 700 positions
at CDC are vacant because of the ongoing hiring freeze and that
Federal support to States for Zika response may be discontinued.
That’s why Democratic members of this committee sent a letter to
CDC last week asking whether the agency has sufficient funding
to prepare and respond to Zika this year. It is critical that we give
these agencies the tools they need to bolster our preparedness.

So let me conclude by saying thank you to the agencies before
us today who work on a daily basis to fight this disease. I don’t
think anybody else wants to—you would like to? I yield the balance
of my time to the gentlewoman from Florida.

[The prepared statement of Mr. Pallone follows:]

PREPARED STATEMENT OF HON. FRANK PALLONE, JR.

Thank you, Mr. Chairman, and thank you to all our witnesses for joining us this
morning to discuss the Federal Government’s preparations for the 2017 Zika season.

I look forward to hearing from our panelists today about how they believe the
Zika virus will spread in 2017, what they anticipate the upcoming mosquito season
will look like, what challenges remain, and what additional resources they need to
do their job.

In March of 2016, this committee held a hearing to examine the Federal Govern-
ment’s response to the spreading Zika threat. Since then, we have learned a great
deal more about this virus. For example, scientific consensus now indicates that
Zika infection in mothers during pregnancy can cause microcephaly in newborns, a
severe birth defect of the brain.

As we will hear from GAO today, although CDC and FDA took steps to respond
to the unique challenges posed by the Zika outbreak last year, there remains room
for improvement. This is particularly true regarding our ability to predict the spread
of Zika, to better coordinate and control mosquito populations at the local level, and
to more rapidly develop diagnostic tests for detecting Zika infection.

These steps to improve preparedness should also go hand-in-hand with strength-
ening our health care programs. We must ensure that individuals affected by Zika,
particularly pregnant women and children born with microcephaly, have access to
ongoing screening and health services.

An integral part of that effort is the Medicaid program. Medicaid provides contra-
ceptive services to help prevent Zika infection, and diagnostic services to detect in-
fection. Medicaid is also a vital source of care for children born with special health
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gare needs, like microcephaly. Today, Medicaid covers 1 in 3 children in the United
tates.

The President’s budget is expected within the hour, and there are reports that he
plans to propose slashing Medicaid by over $800 billion. This would decimate the
%V{{edizcall(id program and endanger our ability to manage public health emergencies
ike Zika.

I also remain concerned about the status of Medicaid funding in Puerto Rico. As
everyone in this room understands, Zika has wreaked havoc upon Puerto Rico. Yet,
as we head into the 2017 mosquito season, funding for Puerto Rico’s Medicaid pro-
Eg)ranllo through the Affordable Care Act is on track to be exhausted as early as this

ctober.

And despite the $295 million allocated for Medicaid funding in Puerto Rico as part
of the recent Continuing Resolution, up to 900,000 people remain at risk of losing
their health coverage at the end of this year.

In short, a strong public health infrastructure is often one of the best tools to fight
epidemics, and Medicaid is an essential component in protecting us from threats
such as Zika. Fighting Zika will not be easy, but the first step should be to maintain
critical health services for those who may be affected and provide agencies with the
resources they will need to respond to an outbreak.

I'm concerned about recent reports that nearly 700 positions at CDC are vacant
because of the ongoing hiring freeze, and that Federal support to States for Zika
response may be discontinued. That is why Democratic members of this committee
sent a letter to CDC last week asking whether the agency has sufficient funding
to prepare and respond to Zika this year. It is critical that we give these agencies
the tools they need to bolster our preparedness.

Let me conclude by saying thank you to the agencies before us today who work
on a daily basis to fight this disease.

Thank you, and I yield back.

Ms. CASTOR. Thank you, Mr. Pallone, for yielding the time.

I'm very concerned for families all across American and particu-
larly in the State of Florida and Puerto Rico because the birth de-
fects related to the Zika virus are so severe and costly and because
America’s emergency public health response to Zika is at risk right
now. After the Congress provided a billion dollars last year, we
ramped up an emergency public health response that included our
local communities, States, extensive surveillance, mosquito control,
laboratories, development of vaccines, but as we stand now, there
are too many unanswered questions about transmission of Zika and
the medical consequences. Our families are at risk because of that.

They're also at risk because we're facing a funding cliff for the
Zika emergency response. What is the most important in a public
health emergency response is you have consistency. And right now,
all of the agencies in local communities and States are looking at
this cliff that’s going to come to the end over the next few weeks,
definitely by September.

I see great risk because of the hiring freeze that the Trump ad-
ministration put into place that is now keeping public health pro-
fessionals off the job at CDC and NIH and other important agen-
cies. And then, with the budget that comes out today, we’re going
to have to deal with this overarching desire by the Trump adminis-
tration to pull the rug out from under families because they’re
going to target cuts to medical research and the Centers for Dis-
ease Control all at the time where they say we’re going to give big
tax cuts to billionaires who will have all the resources in the world
to deal with a Zika diagnosis in their family, but meanwhile, fami-
lies across America will be left with very serious consequences.

So this committee needs to develop a plan of action in the coming
weeks, and hopefully the expert advice from this panel will help
guide us there. Thank you very much.
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Mr. MURrPHY. The gentlelady’s time is expired.

At this point, I just want to say that I ask unanimous consent
that the Members’ written opening statements be introduced into
the record and, without objection, the documents be entered into
the record.

I now would like to introduce our panel of Federal witnesses for
today’s hearing: Dr. Timothy Persons, Chief Scientist, U.S. Govern-
ment Accountability Office; Dr. Lyle Petersen, Director, Division of
Vector-Borne Diseases, National Center for Emerging and Zoonotic
Infectious Diseases, Centers for Disease Control and Prevention;
Dr. Luciana Borio, Acting Chief Scientist, U.S. Food and Drug Ad-
ministration; Dr. Anthony Fauci, Director of the National Institute
of Allergy and Infectious Diseases, National Institutes of Health;
and Dr. Rick Bright, Director of Biomedical Advanced Research
and Development Authority and Deputy Assistant Secretary for
Preparedness and Response, U.S. Department of Health and
Human Services. Thank you all for being here today and providing
testimony.

We look forward to a very productive discussion and how we can
better prepare for and respond not only to Zika virus but to all the
emerging infectious diseases and biological threats to our Nation.

You are aware this committee is holding an investigative hearing
and, when doing so, has a practice of taking testimony under oath.
Do any of you have any objections to giving testimony under oath?

Seeing none, the Chair then advises you that, under the rules of
the House and the rules of the committee, you are entitled to be
advised by counsel. Do any of you desire to be advised by counsel
during testimony today?

No one has indicated that. Then, in that case, will you please
rise, raise your right hand, and I will swear you in.

[Witnesses sworn.]

Mr. MURPHY. Thank you. You may all be seated.

Seeing that all have answered in the affirmative, you are now
under oath and subject to the penalties set forth in title 18 under
section 1001 of the United States Code. We'll ask you each to give
a 5-minute summary of your written statement. Please pay atten-
tion to the light there.

Dr. Persons, you are recognized first for 5 minutes.
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STATEMENTS OF TIMOTHY M. PERSONS, PH.D., CHIEF SCI-
ENTIST, GOVERNMENT ACCOUNTABILITY OFFICE; LYLE R.
PETERSEN, M.D., DIRECTOR, DIVISION OF VECTOR-BORNE
DISEASES, NATIONAL CENTER FOR EMERGING AND
ZOONOTIC INFECTIOUS DISEASES, CENTERS FOR DISEASE
CONTROL AND PREVENTION; LUCIANA BORIO, M.D., ACTING
CHIEF SCIENTIST, FOOD AND DRUG ADMINISTRATION; AN-
THONY S. FAUCI, M.D., DIRECTOR, NATIONAL INSTITUTE OF
ALLERGY AND INFECTIOUS DISEASES, NATIONAL INSTI-
TUTES OF HEALTH; AND RICK A. BRIGHT, PH.D., DIRECTOR,
BIOMEDICAL ADVANCED RESEARCH AND DEVELOPMENT
AUTHORITY, AND DEPUTY ASSISTANT SECRETARY, OFFICE
OF THE ASSISTANT SECRETARY FOR PREPAREDNESS AND
RESPONSE, DEPARTMENT OF HEALTH AND HUMAN SERV-
ICES

STATEMENT OF TIMOTHY M. PERSONS

Dr. PERSONS. Thank you, Mr. Chairman. Good morning and good
morning, Ranking Member DeGette and members of the sub-
committee. Thank you for the opportunity to discuss our work on
the Federal response to Zika virus disease outbreaks with par-
ticular focus on epidemiology, diagnostic tests, and mosquito con-
trol. As this committee has pointed out even this morning, emerg-
ing infectious diseases, such as Zika virus disease, are an ongoing
threat to the health and livelihoods of people and animals world-
wide.

Despite many advances in medical research and treatments dur-
ing the past century, infectious diseases are still a leading cause
of death. Over the past few decades, several emerging infectious
diseases have similarly taken the global community by surprise, in-
cluding HIN1 influenza, Ebola, and Zika, among others.

In each case, the Department of Health and Human Services,
though diligent in its work to address rapidly emerging threats,
was nonetheless reactive in some respects, such as outbreak pre-
vention, preparedness, detection, and response. Although HHS has
key agencies working on various important aspects of this problem,
currently no one person or agency is in charge of making sure the
U.S. is ready for the next outbreak of an emerging infectious dis-
ease.

The Zika virus attracted attention from health officials here and
abroad after causal links were suspected between increases in re-
ported cases of Zika virus infection and reported cases of
microcephaly in newborns and other neurological disorders in
Brazil in 2015.

An effective response to an emerging infectious disease like Zika
involves the establishment of a case definition, gaining an under-
standing of the disease’s spread into the population, rapidly devel-
oping and deploying reliable diagnostic tools at the beginning of the
outbreak, and, when the disease is vector-borne as Zika is, effective
methods of mosquito control.

While recent Zika virus disease outbreaks have yielded new in-
sights, several key unknowns remain, including the total number
of infections, various biological mechanisms and risk factors, and
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the full spectrum of short- and long-term outcomes of Zika virus in-
fection, among others.

We also identify two key challenges for Zika virus epidemiolog-
ical research. One is the time and resources needed to better un-
derstand the short- and long-term effects of Zika virus disease, and
the other is an insufficiency of data and a lack of computer models
for predicting the spread of Zika virus. Moreover, at the beginning
of the U.S. outbreak, there was no U.S. medical case definition, de-
spite there being candidates from other affected countries.

Even though the U.S. had known about and was conducting sur-
veillance on Zika virus disease outbreaks, including those in U.S.
territories, no accurate and reliable diagnostic tools had been au-
thorized. The FDA had authorized over 15 diagnostic tests for the
Zika virus under the Emergency Use Authorization process fol-
lowing the public health emergency declaration.

Manufacturers of diagnostic tests face several challenges, includ-
ing lack of knowledge of key scientific aspects of the virus, dif-
ficulty in accessing well-characterized clinical samples, getting ac-
cess to EUA samples to use for comparison, gaining cooperation
with international entities, and according to some, a lack of effec-
tive communication from the FDA.

One major issue users face with these diagnostic tests is that it
was not possible for them to easily compare the tests based on in-
formation on the product insert. Users of the tests also identified
challenges that included, for example, complying with a test EUA
label specifying certain equipment required to perform the test and
determining the most accurate test, in part because of the chal-
lenges comparing performance characteristics reported in the EUA
labels.

Turning to mosquito-control efforts, the Federal Government has
a limited and indirect role in supporting them since they were im-
plemented at the State and local levels. CDC developed technical
guidance and provided funding and technical assistance to support
State and local mosquito-control activities but does not serve, nor
does any other agency serve, as a central coordinator for mosquito
control nationwide.

We identify four challenges the Federal Government faced in
supporting these mosquito-control efforts during the Zika virus out-
breaks. One is the timing and availability of the funds, including
the sustaining of expertise throughout the year. Second is the lim-
ited communication about the actual distribution of mosquitoes.
Third is linking the effects of mosquito control to disease outcomes.
And fourth is having limited information about mosquito-control
entities themselves.

In short, our report indicates that there’s still work to be done
to better coordinate and more effectively implement mosquito con-
trol nationwide. In conclusion, HHS has led the way in making
progress in our understanding of the Zika virus disease, but several
challenges remain. Although the EUA process is aimed at getting
the diagnostic tests out quickly in emergency situations, it is equal-
ly important to clinical users that the authorized tests be compared
to one another with respect to key performance characteristics.
That will allow them to determine which is the most appropriate.
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We have identified several areas where improvements can be
made and have made five recommendations. HHS agreed with four,
partially concurred with the fifth, and provided clarifying informa-
tion. In response to our recommendation to include information on
CDC-developed tests distributed to public health laboratories, HHS
agreed that it should share information on such tests that have re-
ceived EUA. However, HHS did not agree with our recommenda-
tion that it should share information on CDC’s lab-developed tests
that have not received EUA because CDC is unable to provide de-
tailed information on the characteristics of these unstandardized
tests.

Mr. MURPHY. Dr. Persons, we are way over time. Do you have
a final thought?

Dr. PERSONS. Yes, sir. We maintain that sharing information
about the lab-developed tests that are used for comparison is im-
portant because it could help other diagnostic test users about
which tests to adopt or recommend.

Chairman Murphy, Ranking Member DeGette, and members of
the subcommittee, this concludes my prepared statement. Thank
you for your sustained attention on this issue, and I would like to
thank the GAO team who made this testimony possible. I'll be
happy to answer your questions.

[The prepared statement of Dr. Persons follows:]
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EMERGING INFECTIOUS DISEASES

Actions Needed to Ensure Improved Response
to Zika Virus Disease Outbreaks

What GAO Found

Since Zika virus disease was a newly emerging disease threat in the United
States, the Centers for Disease Control and Prevention (CDC), and the states
were not fully equipped with needed information and resources at the beginning
of the outbreak. This presented several challenges for surveiliance and research
efforts, such as establishing a national definition for reporting cases. Knowledge
about Zika virus epidemiology has increased in the past year, for example, its
associated adverse health outcomes, and various modes of transmission. Most
of the 5,197 Zika virus disease cases reported by April 5, 2017 across 49 states
in the United States were associated with travel te affected areas outside the
continental United States; only two stat Florida and T reported local
mosquito-borne transmission—216 were in Florida and 6 in Texas. The vast
majority of the 36,504 cases reported in U.8. territories have been acquired
through presumed local, mosquito-borne transmission in Puerto Rico. While
much has been learned about the epidemiclogy of the Zika virus, many
unknowns remain, including the actual number of infections in the United States
and the fuil spectrum of short-term and long-term outcomes.

The 18 Zika virus diagnostic tests authorized during the outbreak varied in their
performance and operational characteristics. For example, they varied in their
ability to detect the virus and provide accurate results. In developing the
diagnostic tests, manufacturers faced challenges in several areas, including
access to clinical samples and other authorized diagnostic tests for comparison
purpeses. Users of the tests also encountered challenges, including determining
the most accurate test to use, having access to different tests, and cbtaining
equipment needed to conduct the tests. Some manufacturers raised concerns
about the difficulty in developing diagnostic tests that met the Food and Drug
Administration’s (FDA) requirements for Emergency Use Authorization and some
users expressed concerns about selecting tests amongst those authorized. GAQ
also determined that CDC and FDA did not consistently communicate sufficient
information about diagnostic tests, including providing clear information that
would have enabled users to more easily compare performance across different
fests.

Mosquito control programs in the United States are implemented at state and
local levels and are critical to mitigating the risks associated with the Zika virus.
Control metheds include applying pesticides, reducing available water sources
for breeding, and using personal protection. Each method has its strengths and
limitations. For example, some control methods are more effective at reducing
mosquito populations while others help prevent individuals from mosquito bites.
Similarly, each method has some limitations, for example, there is varied public
opposition to the use of certain pesticides. CDC supports state and local
mosquito control activities primarily by providing guidance on mosguito control
methods and funding to support certain mosquito control efforts. Challenges
federal agencies identified in supporting these activities include sustaining staff
expertise in mosquito control during periods when there are no outbreaks,
funding constraints, and effectively communicating information about the
geographical distribution of mosquitoes that transmit the Zika virus,

United States Government Accountabllity Office
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Chairman Murphy, Ranking Member DeGette, and Members of the
Subcommittee:

Thank you for the opportunity to discuss our work on the federal response
to Zika virus disease outbreaks, with particular focus on epidemiology,
diagnostic tests, and mosquito control. Emerging infectious diseases,
such as Zika virus disease, are an ongoing threat to the health and
livelihoods of people and animals worldwide. Despite many advances in
medical research and treatments during the past century, infectious
diseases are still a leading cause of death worldwide. Our testimony
today summarizes our report entitied Emerging Infectious Diseases:
Actions Needed to Address the Challenges of Responding to Zika Virus
Disease Outbreaks which is being released today.' We have also issued
several other reports on infectious diseases.?

Zika virus disease is caused by the Zika virus, which is spread to people
primarily through the bite of an infected mosquito (Aedes aegypti). Many
people with Zika virus infection will not have any signs or symptoms or
will have only mild symptoms. The Zika virus attracted attention from
health officials in the United States and abroad after associations were
suspected between increases in reported cases of Zika virus infection
and reported cases of microcephaly in newborns and other neurological
syndromes in Brazil in 20153

Several U.S. federal agencies are involved in the response to Zika virus
disease outbreaks. Specifically, the Centers for Disease Control and
Prevention (CDC) collects data from states on reported cases of
nationally notifiable diseases through surveillance systems. The Food and
Drug Administration (FDA) oversees the safety and effectiveness of
diagnostic tests. The Secretary of Health and Human Services (HHS) can
make a declaration of emergency that can allow FDA to issue Emergency
Use Authorization (EUA) of medical products to be used when adequate,
approved, and available alternatives are lacking. FDA's website includes

'GAQ, Emerging Infectious Diseases: Actions Needed to Address the Challenges of
Responding to Zika Virus Disease Outbreak, GAO-17-445 (Washington, D.C.: May 23,
2017).

2For a full list of related reports please see GAO-17-445.
SMicrocephaly is a rare nervous systern disorder that causes a baby's head to be smaller

than expected and not fully developed, which can lead to impaired thought processes,
delayed motor function, and other adverse outcomes.

Page 1 GAQD-17-842T
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a current list of available diagnostic tests and associated information
about each test. FDA has authorized two different types of diagnostic
tests for the Zika virus—molecular and serologic.*

Qur May 2017 report and my statement today address (1) what is known
and not known about the epidemiclogy of the Zika virus, and challenges
in conducting surveillance and epidemiological studies, (2) characteristics
of different Zika virus authorized diagnostic tests, challenges
manufacturers and users of diagnostic tests have faced, and the extent to
which CDC and FDA followed their own communication guidance
concerning diagnostic tests during the recent U.S. outbreak, and (3)
available mosquito control methods, their strengths and weaknesses, and
challenges federal agencies face in assisting mosquito control efforts.®

For our May 2017 report, we reviewed agency documents including
reports on Zika virus epidemiology, diagnostic testing guidance, agency
documents on mosquito control, and information on ail authorized
diagnostic tests for Zika virus disease. We also interviewed the
manufacturers of authorized tests, officials from key federal agencies and
departments, selected state and local public health entities, and public
health organizations responding to the domestic Zika virus outbreak. We
also convened, with the assistance of the National Academy of Sciences,
a meeting with 16 experts from federal and state governments, academia,
and industry who combined knowledge of Zika virus epidemiology,
diagnostic testing, and mosquito control, to identify and discuss
experiences and challenges that arose during the Zika virus outbreak
response, Additional information on our scope and methodology is
available in our report. We performed the work on which this testimony is
based in accordance with generally accepted government auditing
standards.

“Molecular tests are used to detect genetic materiat in samples of bodily fluids such as
serum and urine. Serologic tests are diagnostic tests that detect antibodies against the
Zika virus.

SFor the purpose of the report and this testimony, users of diagnostic tests include

{aboratory personnel, heaith care providers, and others in the medical and scientific
communities.

Page 2 GAD-17-812T
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Challenges to
Gathering New
Information about
Zika Virus
Epidemiology

Surveillance and research conducted during the recent Zika virus disease
outbreaks around the world have established some new knowledge about
the epidemiology of the Zika virus, including information about the
incidence of the disease and the distribution of cases, and its associated
adverse health outcomes. Most of the 5,197 Zika virus disease cases
reported by April 5, 2017 across 49 states in the United States were
associated with travel to affected areas outside the continental United
States; only two states—Florida and Texas—reported local mosquito-
borne transmission—216 were in Florida and 6 in Texas. Most of the
36,504 cases reported in U.S. territories have been acquired through
presumed local, mosquito-borne transmission in Puerto Rico. According
to the World Health Organization (WHQ) and CDC, there is now evidence
that the Zika virus causes microcephaly, brain abnormalities, and other
birth defects and neurological disorders, based on the totality of evidence
from current epidemiological and clinical studies.

Nevertheless, many unknowns about the Zika virus remain, including (1)
the total number of people with symptomatic and asymptomatic
infections, (2) the biological mechanisms, risks, reasons for geographic
differences, and the full spectrum of outcomes associated with maternal-
fetal transmission, (3) the presence and duration of the virus in different
bodily fluids, and (4) the role of prior exposure to Zika and other closely
related viruses in risk and severity of Zika virus disease outbreaks, and
(5) the full spectrum of outcomes associated with Zika virus infection.

When the outbreak started in the United States, CDC, and state and local
public health agencies, and public health organizations, faced some
challenges in establishing and implementing surveillance systems for Zika
virus disease and infection and ifs associated health outcomes.
Challenges included establishing surveillance case definitions early in the
outbreak when litle was known about the Zika virus, timely
communication of critical information that was rapidly evolving, and the
lack of interoperability between surveillance systems. We also identified
two key challenges for epidemiological research: (1) time and resources
required for studies needed to establish association and causality
between the Zika virus and associated health outcomes and (2)
insufficient data and models for predicting the spread of the Zika virus.

Page 3 GAO-17-812T
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Characteristics of
Different Diagnostic
Tests Varied,
Manufacturers and
Users Faced Several
Challenges, and FDA
and CDC Did Not
Consistently
Communicate
Sufficient Information

By April 12, 2017, FDA had authorized 16 diagnostic tests for the Zika
virus under EUAs, following a public health emergency declaration.® In
response to the Zika virus outbreak, CDC manufactured and received
EUA from FDA for both molecular and serologic tests. We found that
authorized diagnostic tests used for the recent Zika virus outbreak varied
in their performance and operational characteristics. Molecular and
serologic tests have different strengths and limitations, but some of the
limitations can be mitigated by using the CDC algorithm.

It is important to recognize that a negative molecular test does not rule
out Zika virus infection because the amount of virus in the sample could
be too low to be detected at the time of molecular testing. Some scientists
expressed concern over the limit of detection for the Zika virus by some
authorized molecular diagnostic tests, which could have resulted in
molecular testing missing Zika infections. CDC provided guidance
intended to reduce the risk of inaccurate results by recommending that
molecular tests should be further tested with a serological test. One
critical issue with serological Zika virus disease testing is potential cross-
reactivity — when antibodies to similar viruses react. For example, cross-
reactions occur in the diagnostic tests for Zika and dengue because these
viruses are closely related.

We identified challenges that manufacturers of diagnostic tests for Zika
virus faced including: (1) Jack of knowledge of biological aspects of the
virus and immune response, (2) difficulty in accessing well-characterized
clinical samples, {3) getting access to EUA tests for use as a comparator
test, and (4) gaining cooperation with international entities.”

The first challenge manufacturers faced was uncertainty at the beginning
of the outbreak about which sample type to use for molecular testing. For
instance, the Zika virus had been found to be present longer in urine than
in blood, but information on how long the virus could persist in different
bodily fluids was still evolving making it difficult to develop diagnostic
tests.

SEDA authorized 13 malecular tests and 3 serologic tests. According to FDA officials, they
revoked one test, and as a result, 15 diagnostic tests are currently authorized.

7EDA recommends that manufacturers perform cfinical evaluation studies that compare

their tests to another “comparator” assay that is laboratory developed, an in-house test, or
an EUA test.

Page 4 GAD-17-6127
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Second, during the early stages of the outbreak there was a lack of well-
characterized clinical samples for Zika virus diagnostic test development.
Several manufacturers told us that there were insufficient quantities of
available samples, and samples that were available were expensive,

Third, FDA recommends that manufacturers perform clinical evaluation
studies that compare their new tests to another “comparator” assay
(test).® Similarly, 8 CDC document states that CDC should provide a
consistent, fair, and transparent review process for all public-private
initiatives, even during emergencies. According to CDC officials, the CDC
developed EUA tests were not made available to some commercial
manufacturers for use as comparator tests because these tests are
distributed only to public health laboratories performing Zika virus clinical
diagnoses. Moreover, according to CDC officials, in the early stage of the
response CDC did not have the capacity to both adequately support
public health laboratories and also supply commercial manufacturers with
these tests, Ultimately, CDC distributed its tests to four manufacturers
through technology transfers and we found that 2 of the 12 authorized
molecular diagnostic test labels listed CDC’s test as their comparator test.
However, one manufacturer told us their request to CDC for reagents to
perform the CDC test as a comparator test was denied because they
were a commercial manufacturer. CDC officials we spoke with were
unciear of how the process to transfer authorized CDC tests to
manufacturers originally started. Standards for Internal Control in the
Federal Government state that agencies should document their
operational processes to ensure that the organization meets its
objectives.® Without a clear and transparent process for distributing CDC
diagnostic tests, CDC may not be able to support the development of
capacity in the commercial sector to meet the needs during an outbreak.

Fourth, interacting with internationat entities to obtain samples and
perform testing presented challenges for manufacturers. For instance,
foreign countries have different laws that must be followed. A
manufacturer we interviewed tried to bring equipment to perform a
diagnostic test into another country for testing but it faced challenges
getting the necessary import license.

8CDC was the first manufacturer to receive an EUA, and therefore the CDC test was the
first authorized molecutar test to which other manufacturers attempting to get EUA could
compare their tests,

®GAO, Standards for Internal Control in the Federal Government, GAO-14-T04G
{Washington, D.C.: September 2014},

Page 5 GAD-17-612T
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We also found that some diagnostic test users faced challenges
complying with equipment requirements to perform tests as specified in
the EUA labels, and determining the most accurate test. Moreover,
although CDC officials told us that all states had at least one public health
laboratory that had the equipment to run a CDC test, representatives from
several laboratories we interviewed told us they had to acquire specific
new specialized equipment o be able to perform a certain EUA
diagnostic test.

An FDA document states that the agency should share information that is
up-to-date, understandable, and easily accessible so diagnostic test
users have some basis for choosing which medical products to purchase
and use. We found that although performance characteristics are listed
on individual diagnostic test labels, they are not available in a
consolidated format. According to FDA officials, the agency began
collecting information using reference samples because different
manufacturers were using different types of samples and potentially
different methods to determine the limit of detection of their tests. Unti!
limit of detection data have been extracted and summarized from all the
diagnostic test labels, it may be difficult and time-consuming for users to
compare the performance characteristics and results of diagnostic tests.

Another challenge users faced was that without knowing the identity of
the comparator test, it was more difficult for them to compare
performance characteristics across different diagnostic tests and
determine the most appropriate test for them to use. Experts at our
meeting agreed that identifying the comparator test would make it easier
to compare the risks and benefits of different Zika virus diagnostic tests.
An FDA document recommends a clear description of all methods used
and how and what data were collected when performing comparison
testing, including a description of the comparator test. When we
compared product labels for different molecular tests, we found that while
labels listed the type of test used for comparison, 6 of 12 product labels
did not list the identity of the test used for comparison. FDA officials
stated that the comparator test for authorized diagnostic tests can either
be another authorized test or a validated reference method, and that
manufacturers are not required to identify the comparator test used. FDA
staff told us they are concerned that labels identifying comparator tests
could be used to make inappropriate claims or be misinterpreted by end
users,

Standards for Internal Control in the Federal Government state that
agencies are to communicate quality information externally through
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reporting lines so that external parties can help an entity achieve its
objectives and address related risks. CDC did not make publically
available data comparing the performance characteristics of different
CDC diagnostic tests that it distributed during the outbreak. CDC’s
website has information about the performance of its two authorized
diagnostic tests but not the laboratory developed test it distributed.
According to a HHS report, CDC did not provide information about one of
its diagnostic tests because it could potentially create confusion and could
have caused public health laboratories to discontinue use of an EUA test,
and it had not done a comprehensive comparison of the two tests.
Because CDC did not publicly provide performance information about its
laboratory developed test—which was distributed to some public health
laboratories—questions arose regarding the sensitivity of the two CDC
tests.

Representatives of three scientific professional societies told us that
information about the development and verification of CDC’s diagnostic
tests should be made available to the scientific and medical communities.
Access to such data would provide transparency and allow for optimal
patient care, according to these representatives. According to these
scientific professional societies' representatives, the lack of access to
data regarding test performance prevented laboratory professionals from
making informed decisions about which test to adopt or recommend
during the outbreak, Without including information on the performance
characteristics of tests it is distributing, CDC cannot ensure that
healthcare providers and the public have the information they need to
make informed decisions about which test is best for their use.

in our May 2017 report we recommend that FDA consolidate information
from individual diagnostic test labels and make it available in a form that
enables diagnostic test users to more readily compare information across
tests and require manufacturers of diagnostic tests to list the identity of
comparator tests on their labels. We also recommend that CDC establish
a transparent process to provide CDC diagnostic tests, on request, to
rmanufacturers that are in the final stages of diagnostic test authorization,
and include information on CDC-developed tests, including laboratory
developed tests. HHS agreed with our recommendations for FDA to
consolidate information about tests, require manufacturers to list the
identity of the comparator assay, and that CDC establish a transparent
process for distributing CDC-developed tests. In response to our
recommendation to include information on CDC-developed tests
distributed to public health laboratories, HHS partially concurred and
provided clarifying information. HHS agreed that it should share
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information on CDC-developed tests that have received EUA. However,
regarding this recommendation, HHS did not agree with our
recommendation that it should share information on CDC's laboratory-
developed tests that have not received EUA because CDC is unable to
provide detailed information on characteristics of these unstandardized
tests. We maintain that sharing information about these laboratory
developed tests that are used for comparison testing is important
because of the concerns that were raised regarding the sensitivity of one
of CDC’s EUA tests. We recognize that laboratory-developed tests that
have not received EUA are not standardized, but we believe that CDC
can provide certain information on the performance characteristics and
quality of these tests based on its knowledge about these tests. Sharing
this information could help other diagnostic test users make informed
decisions about which test to adopt or recommend. HHS also noted that
CDC does not distribute laboratory developed tests that have not
received EUA but shares them with public health laboratories. In
response to this comment, we modified our recommendation to reflect
this information.

Mosquito Control
Methods Have
Strengths and
Limitations, and
Federal Agencies Are
Challenged in
Assisting These
Efforts

Different types of mosquito control methods are available in the United
States and each has strengths and limitations. The methods can be
combined with surveillance of the mosquito population, using an
integrated approach (i.e., pesticide use, traps, public education programs,
and others) to optimize the application of multiple control methods,
depending on knowledge of mosquito biology and distribution.

Because Zika virus disease is not yet preventable by known drugs or
vaccines, mosquito control is critical in mitigating risks associated with
this disease. Mosquito controt in the United States is implemented and
overseen by state and local entities such as mosquito control districts and
health agencies. CDC, through sources including the American Mosquito
Control Association, identified over 800 entities in the United States that
perform mosquito control, however, not all geographic areas in the United
States are covered. Federal agencies may support such control entities
with funding, subject matter expertise, and may regulate sotme control
methods such as pesticides.

The federal government has a limited and indirect role in supporting
mosquito control efforts, which are mainly implemented at the state and
local levels. According to CDC decumentation, the agency developed
technical guidance and provided funding and technical assistance to
support state and local mosquito controf activities. We identified four
challenges the federal government faced in supporting these mosquito
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control efforts during the Zika virus outbreaks: (1) timing of the availability
of resources and sustaining expertise, (2) communicating information
about current mosquito distribution, (3) linking the effects of mosquito
control to disease outcomes, and {4) having limited information about
mosquito control entities,

Federal agencies faced challenges related to the cyclic nature of
mosquito-borne diseases, including recruiting and maintaining expertise.
According to CDC, when the disease fades, the jobs and resources also
go away, so that the next time the disease appears, staff must be
retrained or new staff trained. CDC officials also told us that mosquite
control needs vary with seasonal cycles, resulting in periods of several
months that require more resources followed by some periods when little
or no resources are needed.

CDC also faced challenges in communicating the presence of mosquitoes
in a manner that was clear and useful to different groups, such as
mosquito control entities and the general public. CDC distributed maps of
the estimated potential range of the primary Zika virus mosquito vectors
on its webpages and in guidance, but imprecision in the maps can lead to
confusion, according to some mosquito control officials. According to
CDC officials, the maps allowed states to determine the level of effort
needed for more precise mosquito surveillance as well as to show the
public where they may encounter certain mosquito species. Cne
rmosquito control official told us of confusion about CDC’s maps resulting
from people failing to look at the qualifications stated in the map captions
and mistakenly concluding that an entire state was infested with Zika
virus vector mosquitoes. Further, detailed information about how the
maps were created, including data sources and assumptions, was not
posted on the CDC website or in documentation associated with the map.
According to Standards for Internal Control in the Federal Government,
management should use quality information to achieve the agency's
objectives and should select appropriate methods to communicate
externally the necessary quality information to achieve those objectives. ™
This includes selecting appropriate methods to communicate externally,
considering factors such as the intended recipients and the nature of the
information being communicated.

BGAD-14-704G.
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Regarding information presented on CDC maps, experts we interviewed
suggested including more details, such as coliection records, measures of
the stability of the mosquito populations, and areas of risk for
transmission of mosquito-borne diseases. Without such context, CDC's
maps couid generate confusion about mosquito presence, resulting in
concern among residents and public relations challenges, among other
things. in our report we recommended that CDC provide details such as
ccliection records, dates, and data limitations on posted and
disseminated mosquito distribution maps to better inform mosquito control
experts and the general public. HHS agreed with this recommendation.

CDC faced challenges in determining whether mosquito contro! efforts
are associated with the reduction of mosquito-borne disease. For
example, mosquito control entity officials told us that the entities’
mosquito controf efforts are not directly linked to disease reduction. Other
challenges to analyzing the relationships between mosquito control
methods and disease reduction include the dependence of transmission
on factors such as weather, human susceptibility, and immunity.

CDC’s capacity to develop a national strategy for mosquito control
depends on its knowledge of masquito control entities and their
capabilities. We found that CDC relied on external sources to compile a
fist of mosquito control entities. CDC staff told us this list is likely to
capture the larger, well-funded entities but may miss some smaller ones.
Further, mosquito controf capabilities in the United States vary by
geographic area. A mosquito controt official we interviewed agreed that
variability in mosquito control entity capacities is significant. This
variability makes it more challenging for CDC to determine the status of
mosquito control efforts in different regions of the United States and to
identify regions that may need technical guidance or assistance.

In conclusion, federal agencies can provide important information that can
help users compare diagnostic tests and assist mosquito control efforts
implemented at the state and local levels. Information on performance
characteristics presented in each diagnostic test product label was not
consolidated across available tests, were not consistently reported for
diagnostic tests, and the identity of the comparator test was not listed on
some labels, making it difficult for users to make informed decisions about
which test to use or recommend to patients. The information that CDC
included in its maps did not include sufficient details about its estimates of
potential distribution of mosquitoes that can carry the Zika virus, which
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made it difficult for mosquito control experts and the public to correctly
interpret and use such data.

CDC developed the first two authorized diagnostic tests for the Zika virus
and offers these tests to public health laboratories but not to some
manufacturers. Such manufacturers additionally encountered difficulty
acquiring authorized tests from other manufacturers. Without a clear and
transparent process for distributing CDC-developed diagnostic tests to
manufacturers, the agency may not be able to develop the capacity of the
commercial sector to be able to meet the needs during an outbreak.

Chairman Murphy, Ranking Member DeGette, and Members of the
Subcommittee, this concludes my prepared statement. | would be happy
to respond to any questions you may have.

For questions about this statement, please contact Timothy M. Persons,
Ph.D., Chief Scientist, at (202) 512-6412 or personst@gao.gov. Contact
points for our Offices of Congressional Relations and Public Affairs may
be found on the last page of this statement. Individuals making key
contributions to this statement include Sushil Sharma, Ph.D, Dr.PH,
(Assistant Director), Ashley Grant, Ph.D, MPH, Hayden Huang, Ph.D,,
Amber Sinclair, Ph.D., and Penny Pickett, Ph.D.
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Mr. MurpHY. Thank you.
Dr. Petersen, you’re recognized for 5 minutes.

STATEMENT OF LYLE R. PETERSEN

Dr. PETERSEN. Thank you, Chairman Murphy, Ranking Member
DeGette, and members of the subcommittee, for the opportunity to
discuss CDC’s response to the Zika virus outbreak. I'm Dr. Lyle Pe-
tersen, Director of the Division of Vector-Borne Diseases in CDC’s
National Center for Emerging and Zoonotic Infectious Diseases. I
also had the opportunity to serve as CDC’s Zika response incident
manager throughout most of 2016, and I would like to make three
key points to start.

First, it has been almost 17 months since CDC activated its
emergency operation center for Zika, and it is clear that this out-
greak has resulted in CDC’s most complex emergency response to

ate.

Second, we have accomplished a great deal very rapidly, in large
part due to support in supplemental funding from Congress. How-
ever, we still have much to learn, and much remains to be done.

Third, Zika remains a significant threat today, particularly to
pregnant women and their infants. We need to remain ready for
Zika and for mosquito-borne diseases in general as we expect more
to emerge in the upcoming years.

Looking at the response to date, we have learned a tremendous
amount about a little known virus in a very short amount of time.
First, we confirmed the link between Zika virus infection during
pregnancy and severe birth defects, including microcephaly. Along
with State and local territorial partners, we have begun to quantify
the risk of birth defects, which we now know affects about 10 per-
cent of fetuses exposed to Zika. We also discovered that Zika can
be sexually transmitted, and we also have better information about
the geographic range of mosquitoes that can spread Zika.

The support efforts on the ground: CDC has provided $251 mil-
lion in Zika-specific funding to State, local, and territorial health
departments, as well as ongoing CDC technical assistance.

I want to briefly turn to one of the most challenging aspects of
the response: diagnostic testing for Zika. Because Zika’s impact on
pregnancies can be devastating, CDC has recommended testing for
all pregnant women who live in or have traveled to an area at risk
for Zika. When the emergency response began in January 2016,
women did not have access to even one Zika test authorized for
clinical use. However, by March 2016, Emergency Use Authoriza-
tions were in place for two CDC-developed tests, allowing for dis-
tribution of these testing resources to State laboratories while also
sharing information with manufacturers that were developing their
own tests. CDC remains committed to improving Zika diagnostics,
so that they’re faster and more accurate, and will continue to share
information with public health and commercial laboratories as it
becomes available.

So, as we approach summer, it is impossible to predict with cer-
tainty what we will see in the way of local transmission of Zika.
However, we anticipate that the Zika virus will continue to cir-
culate indefinitely in most regions in the Americas where it has
been introduced. We will undoubtedly continue to see pregnant
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women test positive for Zika virus in both States and U.S. terri-
tories.

We expect fewer Zika cases this year in some areas outside of the
50 States, such as Puerto Rico, simply because a significant propor-
tion of the population was infected in 2016 and is no longer suscep-
tible to infection.

Within the continental United States, local outbreaks remain
possible, such as those seen in this past year in Florida and Texas.
Any local outbreaks will, of course, be of deep concern, and we
must be prepared for different scenarios, including more extensive
transmission.

Finally, we have learned to expect the unexpected when it comes
to Zika. So it is critical to remain vigilant and sustain our response
efforts.

So, in closing, CDC, our sister agencies within HHS, and our
partners have accomplished much, but we continue to face numer-
ous challenges. One major challenge is to continue learning as
much as we can about Zika. We know of the most devastating ef-
fect of microcephaly, but we need to follow the development of
these babies to understand the full spectrum of long-term effects.

Also, we can expect Zika to circulate for many years. So we must
be prepared to scale up Zika prevention efforts at any time. Even
after a Zika vaccine becomes available, other Zika prevention ef-
forts, including surveillance and mosquito control, will be required.

Lastly, the emergence of mosquito-borne diseases is accelerating.
So we must address the threat of vector-borne diseases systemati-
cally and continually, rather than episodically and sporadically.

Thank you again for the opportunity to appear before you today.

[The prepared statement of Dr. Petersen follows:]
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Witness: Dr. Lyle Petersen, Director, Division of Vector-Borne Diseases and former Zika Response

Incident Manager
Testimony: House Energy and Commerce Committee, Subcommittee on Oversight and Investigations
Introduction

Good morning Chairman Murphy, Ranking Member DeGette, and members of the
Subcommittee. Thank you for the opportunity to testify before you today on the Centers for Disease
Control and Prevention’s (CDC’s) ongoing efforts to prepare for and respond to the Zika virus outbreak,
which continues to threaten the United States and the rest of the Americas. CDC is the nation’s health

protection agency, working 24-7 to save lives and protect people.

It has been about 17 months since CDC first activated its Emergency Operations Center to
protect the nation and U.S. territories against the threat of Zika. As the director for the Division for
Vector-Borne Diseases for CDC’s National Center for Emerging and Zoonotic Infectious Discases, | had
the opportunity to serve as the incident manager for the Zika response for most of 2016.  This response
has been the most complex emergency response to date. It has required expertise from across the
agency, including experts in pregnancy and birth defects, mosquito control, laboratory science, travelers’
health, virology, transfusion medicine, sexually transmitted diseases, and communication science. We
have learned a great deal very rapidly about a surprising infectious disease. For the very first time, we
have found that a virus transmitted through the bite from a mosquito can cause birth defects. However,
we still have much to learn and Zika remains a significant threat, particularly to pregnant women and

their infants.

Thanks in significant part to the Zika supplemental funding provided by Congress, CDC has

taken important steps forward. First, we established a causal link between Zika virus infection during

1
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pregnancy and microcephaly, including serious brain abnormalities. In early 2016, CDC established
Zika pregnancy registries in collaboration with state, tribal, territorial, and local health departments to
rapidly gather information about risks posed by Zika virus infection, including whether there are certain
times during pregnancy when the risk of birth defects from exposure to Zika is greatest. These registries
capture information about pregnant women with Zika and their babies. While the Zika pregnancy
registries contain information on women who have been tested for Zika and are known to be infected,
we know that not all pregnant women exposed to Zika will be tested during the relatively narrow time
period when we can identify Zika infections. Therefore, CDC also established rapid birth defects
surveillance to identify the same Zika-associated birth defects in babies whose mothers might not have
been tested for Zika in the time period when maternal infection could be identified. The combination of
the pregnancy registries and rapid birth defects surveillance are providing critical data for public health
officials and clinicians, and these combined systems are the only way to identify all the babies affected

by congenital Zika virus infection.

We also determined that Zika infection can cause a form of paralysis known as Guillain-Barré
Syndrome, which can also lead to respiratory failure and death if not treated aggressively. We found that
in addition té being transmitted through the bite of a mosquito, Zika can also be sexually transmitted.
CDC has been rapidly developing both molecular and serologic tests for Zika and received Emergency
Use Authorizations (EUA) from the Food and Drug Administration (FDA) for their clinical use. At the
beginning of 2016, no state had the capacity to test for Zika. Today, 49 states, D.C., and Puerto Rico
have this testing capacity. Together with CDC’s Laboratory Response Network, CDC has conducted
over 160,000 Zika tests. CDC has also issued over 60 travel notices to inform the public, especially
pregnant women, about international destinations and U.S. territories and states where Zika virus is

circulating.
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Partnerships with and support for state and local health departments has been essential to help
address the threat of Zika. To date, CDC has provided $251 million in Zika-specific funding directly to
state, local, and territorial health departments through grants. In addition to direct funding, CDC has
awarded funding that directly supports state, jocal, and territorial efforts, including support to partner
organizations, vector-borne disease regional centers of excellence, and the Puerto Rico Vector Control
Unit. All of CDC’s supplemental funds will be obligated by September 30, 2017, These financial
resources are coupled with technical support to states and territories through rapid response teams, as
well as laboratory, epidemiologic, entomologic, field investigation, and data management support. In
addition, CDC is providing on-going, in-depth support to Florida, Texas, and U.S. territories, where

public health officials have found themselves battling local transmission of mosquito-borne Zika.

Collaboration with our sister agencies has also been critical throughout this response. CDC has
been working closely with multiple agencies within the Department of Health and Human Services,
including the Office of the Assistant Secretary for Preparedness and Response (ASPR) and its
Biomedical Advanced Research and Development Authority (BARDA), the National Institutes of
Health (NIH), and the FDA who are all here today. CDC is also working with partners across the U.S.
Government, including the Department of State, the United States Agency for International
Development (USAID), the Department of Homeland Security (DHS), the Department of Veterans
Affairs (VA), and the Environmental Protection Agency (EPA) to communicate with travelers and
health care providers, update travel alerts and clinical guidance, further our understanding of the Zika
virus, and develop improved mosquito-contro! methods. Finally, CDC has collaborated with a range of
private sector and non-profit partners, including organizations ranging from the March of Dimes to

public health associations, like the Association of State and Territorial Health Officials.



35
‘What We Expect in 2017

It is impossible to predict with certainty what we will see in the way of local transmission of

Zika, but here is what CDC’s scientists anticipate:

s Zika virus will continue to circulate in most regions in the Americas where it has been
introduced.

e Over the past year, an average of 30 to 40 pregnancies per week with laboratory evidence of
possible Zika virus infection have been reported from the 50 states, and a much higher number
from the U.S. territories. Dozens of new cases in pregnant women continue to be reported each
week.

»  We expect fewer Zika cases in 2017 in some areas outside of the continental U.S., such as Puerto
Rico, because a significant proportion of the population was infected in 2016 and is no longer
susceptible to infection.

¢ Within the continental U.S,, local outbreaks remain possible, such as those seen this past year in
Florida and Texas. Zika outbreaks in the U.S. mainland may be localized due to protective
factors like air conditioning, window screens, and less dense living conditions; however, we
must be prepared for local outbreaks and different scenarios -- including more extensive
transmission.

* There are about 40 million people traveling between the continental U.S. and Zika-affected areas
each year. Therefore, all U.S, jurisdictions must continue to be prepared to evaluate, test, and

manage patients with potential Zika virus infection, particularly pregnant women.

With these expectations in mind, CDC continues to recommend that those living in areas of local
Zika transmission and those traveling to areas of local Zika transmission take steps to prevent mosquito

bites and prevent sexual transmission. At the request of state and local public health officials, CDC will
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continue to send emergency response teams to states and territories with Zika outbreaks. CDC will also
continue to provide reference and surge laboratory capacity for the nation; continue registries to track
Zika-affected pregnancies and births; help states deploy and target effective mosquito control; and
support timely, accurate, and effective communications to the public and health care providers. In order
to cultivate capacity and innovation in the area of vector control, CDC will work with our newly
awarded vector-borne disease regional centers of excellence to generate the research, knowledge, and
capacity needed to prepare the nation for ongoing vector threats, such as Zika. We will also collectively
work with our commercial partners on diagnostic and vector control innovation. Finally, to help
facilitate access to the specialty care that is needed by infants affected by Zika, CDC has established a
provider referral network called Zika Care Connect that includes a hotline to help families find
specialists and a website launched last month. Even when a vaccine becomes available and deployed,
these CDC investments will remain critical to protect U.S. states and territories against Zika and other

mosquito-borne threats.

Zika Virus Diagnostic Testing

The Zika virus has presented multiple diagnostic challenges, and while we have overcome some

of these, several key challenges remain.

One of our first challenges was that while Zika infection typically causes a mild illness or no
symptoms at all, the impact of Zika on pregnancies can nonetheless be significant. Therefore, CDC
currently recommends testing for all pregnant women who live in or travel to an area with risk of Zika
that has a CDC Zika travel notice. At the beginning of the emergency response in January 2016, women
did not have access to even one Zika test that was approved for clinical use. However, within three
months of initiating the emergency response CDC received EUASs for both a molecular test (Zika nucleic

acid test) to detect Zika in the first two weeks after infection and a serological test (IgM) to detect
5
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infection for weeks to months after an infection. Once FDA authorized emergency use of these tests,
CDC worked to distribute them rapidly to state laboratories and ensured state laboratories were
proficient in their use, while also sharing information about test performance with manufacturers that
were developing their own tests. This allowed others to benchmark their tests against the first FDA-
authorized Zika tests. Today there are 12 Zika nucleic acid tests with emergency use authorizations and
49 state public health laboratories have Zika nucleié acid testing capacity. Forty-six states have the
capacity to conduct CDC's IgM test, known as MAC-ELISA, and two more IgM tests have since
received EUAs. To further increase testing capacity at the height of demand in 2016, CDC arranged for
referral labs to provide MAC-ELISA testing. These labs continue to provide Zika testing support, and
now have the option of either using the MAC-ELISA or using commercially available tests now

available under EUA,

CDC remains committed to making ongoing improvements to Zika diagnostics and will continue
to share information with public health and commercial laboratories about test performance for tests that
are approved for clinical use. Fortunately, FDA’s EUA process allows for updates to be made to
diagnostic tests as the scientific community makes discoveries that can be used to improve test
performance. This ensures that clinicians have the best possible information to counsel their patients. As
CDC has made these improvements, the Agency has worked to quickly update laboratory guidelines and
notify public health partners and manufacturers of these changes. This includes updating the information
on CDC diagnostic test inserts, the information posted on our website for CDC-developed tests that are

FDA-authorized for distribution, and published and posted testing guidance.

CDC also works with states to ensure that they have sufficient proficiency to perform CDC’s
tests. Additionally, CDC provided laboratory surge support to states and territories during periods of

high testing volume, so that patients received information about their health status as quickly as
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possible. This process has been a major challenge, but CDC remains committed to ongoing

communication with and support of our public health partners in preventing the spread of Zika.

Despite the progress CDC has made on the diagnostic landscape, there is still work to do. CDC
will continue to work towards diagnostic test improvements that can detect current or recent Zika
infection faster and with greater accuracy. This can help decrease the testing burden on the public health
system and ensure that patients and their doctors have timely, accurate information. Additionally,
sensitive serological tests are needed that can detect recent or previous Zika virus infection without
cross-reacting with other flaviviruses, like dengue virus. This cross reactivity makes it difficult to
counsel pregnant women about previous exposure to Zika virus. Finally, we need to better understand
how long Zika virus can remain in body fluids such as blood and semen, which can inform our

laboratory guidance as well as our prevention messaging.

Tracking the Zika Virus

As CDC continues to advance our ability to detect Zika in patients, we also continue to improve
our ability to monitor the spread of Zika in communities. Zika virus is a nationally notifiable disease,
meaning states and territories report cases of the virus to CDC. CDC conducts multi-faceted
surveillance for Zika and other arboviruses through ArboNET, an integrated network that funds 49
states, the Commonwealth of Puerto Rico, and six large municipalities to conduct human case
investigations, collect and test mosquitoes, and perform laboratory analysis on arboviruses including
Zika, through our Epidemiology and Laboratory Capacity cooperative agreement. Our most recent
surveillance data show that we have documented 36,583 cases of Zika virus disease in the U.S.
territories and 5,282 in U.S. states and DC. Of these cases, we have identified 224 cases of Zika in
Florida and Texas due to local mosquito transmission. CDC has also documented 3,795pregnant women
with laboratory evidence of Zika virus infection in U.S. territories and 1,845 in U.S. states and D.C.

7
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Of the nearly 1,000 births in 2016 recorded in the Zika pregnancy registries, 51 had a Zika-
associated birth defect, mostly serious brain abnormalities and microcephaly. CDC has found that
among pregnant women with confirmed Zika virus infection, about 10 percent of their fetuses and
babies were affected by serious Zika-associated birth defects, primarily serious damage to their brains.
For those with Zika infections in the first trimester, 15 percent of fetuses and babies had Zika-associated
birth defects. The Zika pregnancy registries have also allowed CDC to identify some gaps in care.
Based on data reported to the registries, only about one in four babies born to women with Zika virus
infection during pregnancy are receiving the recommended brain imaging after birth. Some brain
abnormalities are¢ only identified with brain imaging, suggesting that the impact of Zika on babies born

to mothers infected with the virus may be underestimated.

In addition to monitoring the impact of Zika, CDC scientists are also monitoring the vector itself
in order to better target prevention resources and best support state and local vector control efforts.
Documenting the national and local range of mosquito species is an important public health activity
because it can inform vector control activities, allowing for the selection of species-appropriate
interventions. Zika virus is transmitted primarily by the dedes aegypti mosquito, but also in some
circumstances by other species such as the Aedes albopictus mosquito. Both of these mosquito species
are spreading to new areas within the United States. Using county collection records, CDC has created
maps that reflect which counties have documented these species and overlaid the best estimated range of
these mosquitoes. However, because we must rely on voluntary county collection records of where
mosquito species have been identified, we have been careful to caution the public that these maps reflect
our best estimate of where mosquitoes could potentially live. As CDC continues to publish additional
information about the range of Aedes species mosquitoes, we will continue to communicate the
limitations of these reports. Importantly, CDC’s investment in the mosquito surveillance system

MosquitoNet will allow for more extensive collection of this information, which is intended to improve
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the precision of our estimates and provide new information about insecticide resistance in communities

across the country.

Conclusion

In closing, the emergence and reemergence of discases spread by mosquitoes and other insects is
exemplified but not limited to the present Zika outbreak. With the spread of the dedes aegypti and other
vector mosquito species, mosquito-borne outbreaks will continue and cannot be expected to occur in
isolation of one another. The Commonwealth of Puerto Rico and Hawaii were already responding to
outbreaks of dengue when Zika virus arose as an urgent public health threat. Alarmingly, the emergence
of mosquito-borne diseases appears to be accelerating. Over the past few decades, we have seen a
resurgence of dengue and the introduction and spread of West Nile virus, chikungunya virus, and now
Zika virus into the Western Hemisphere. Out of the more than 200 known arboviruses in existence, CDC
knows of 86 that can cause illness in people. It is very hard to determine which one might next cause an
epidemic. However, we know that mosquito-borne diseases will continue to be introduced. Because of

this, we need to address the threat of vector-borne diseases systematically, rather than episodically.

Thank you again for the opportunity to appear before you today and for your support of our fight
to protect the U.S. and its territories from the threat of Zika virus. I appreciate your attention to this

continuing outbreak and | look forward to answering your questions.
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Mr. MurpPHY. Thank you, Dr. Petersen.
Dr. Borio, you’re recognized for 5 minutes.

STATEMENT OF LUCIANA BORIO

Dr. Bor1o. Good morning, Chairman Murphy, Ranking Member
DeGette, and members of the subcommittee. I greatly appreciate
the opportunity to be here today and tell you about FDA’s ongoing
actions to respond to the Zika virus outbreak.

FDA plays a central role in the Nation’s response to public
health emergencies. In addition to responding to Zika, our teams
are fully engaged in responding to the H7N9 influenza virus that
hasCemerged in China and the most recent outbreak of Ebola in the
DRC.

Since the 2009 influenza pandemic, multidisciplinary teams have
worked collaboratively across the agency to respond to a number of
public health crises. They bring vision, experience, and expertise to
their work at hand, which, backed by FDA’s flexible regulatory
framework, allows for us to make important contributions to global
health security. So today I'm here to assure you that FDA remains
fully engaged with our partners to help minimize the impact of
Zika virus.

We are focused on four work streams: supporting the expedited
development and availability of diagnostic tests, investigational
vaccines, and therapies; working to advance innovative strategies
for vector control; keeping the Nation’s blood supply safe; and pro-
tecting the public from fraudulent products. And let me tell you
more about some of these efforts.

At the start of this outbreak, there were no clinical diagnostic
tests for Zika available for use. We have worked urgently with our
colleagues at the CDC to make Zika tests rapidly available. In Feb-
ruary and March of 2016, FDA authorized the use of two CDC-de-
veloped tests under our Emergency Use Authorities. We also imme-
diately began working interactively with interested commercial
manufacturers. We granted an EUA for the first commercial test
in April of 2016.

FDA has taken several proactive steps to help advance the devel-
opment and availability of Zika tests. We developed and made
available to developers fillable forms that lay out the data require-
ments for an EUA. Our scientists generated reference materials to
help developers assess the analytical performance of their molec-
ular diagnostic tests. And our scientists in collaboration with both
establishments are developing reference materials to help devel-
opers of serological tests.

There’s some very complex scientific challenges associated with
developing Zika diagnostic tests, as you heard from Dr. Petersen.
This is especially true for serological tests designed to detect the
presence of antibodies to Zika due to issues of cross-reactivity with
other flaviviruses like dengue and yellow fever. FDA continues to
work interactively with dozens of developers as they try to over-
come these challenges.

FDA has held more than 15 face-to-face meetings, 150 telecon-
ferences, and more than 3,500 written exchanges with developers
to help guide their programs. This highly interactive approach has
been extremely successful. To date, we have authorized the use of
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16 diagnostic tests for Zika. And even after an EUA is issued, FDA
and developers continue to work interactively to optimize the au-
thorized tests. We have issued 21 amendments to EUAs designed
to improve product performance, and thanks to these efforts, a
broad range of Zika tests with a broad range of performance are
now available in laboratories throughout the U.S.

As you heard from my colleague, Dr. Petersen, CDC projects that
Zika will become established in the Americas, posing a continuing
threat, especially to pregnant women. One of our highest priorities
is to facilitate the development and availability of an effective vac-
cine. We are working closely with the NIH, BARDA, and the pri-
vate sector on this, and there’s reason for optimism, with several
vaccine’s candidates progressing at a rapidly expedited pace.

In addition, FDA continues to work with blood collection estab-
lishments to protect the safety of the blood supply. In August of
2016, after careful consideration of the evolving scientific and epi-
demiological data, we issued guidance recommending that all
States and U.S. territories screen blood with an investigational
screening test.

We are very appreciative of blood collection establishments’ ef-
forts to implement universal screening for Zika across the U.S. in
a timely fashion. To date, the screening has been prevented nearly
400 infected donations from entering the blood supply.

The FDA remains fully committed to sustaining our deep engage-
ment and aggressive activities to support a robust response to Zika.

In closing, I would like to recognize and thank the more than 500
staff members at the FDA who approached this work with incred-
ible dedication, innovation, and expediency. Thank you, and I'm
happy to answer your questions later.

[The prepared statement of Dr. Borio follows:]
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INTRODUCTION

Good morning Chairman Murphy, Ranking Member DeGette, and members of the
Subcommittee. [ am Dr. Luciana Borio, Acting Chief Scientist at the Food and Drug
Administration (FDA). Thank you for the opportunity to appear today to discuss FDA’s actions

in response to the Zika virus outbreak.

Zika virus was first identified in 1947 in Uganda. Since then, sporadic cases and a few outbreaks
have been recognized in a number of locations, including parts of Africa, Asia, and the Pacific.
However, the situation has changed dramatically since May 2015, when the first local
transmission of Zika virus in the Americas was confirmed in Brazil. According to the World
Health Organization, from 2015 through March 10, 2017, 61 countries and territories—including
the United States, the Commonwealth of Puerto Rico, the U.S. Virgin Islands, and American
Samoa—have had ongoing transmission following a new introduction of Zika virus or with a
reintroduction into an area where transmission had been interrupted.‘ Additionally, 13 countries
have reported evidence of person-to-person transmission, 31 countries or territories have
reported microcephaly and other central nervous system malformations that are potentially
associated with Zika virus infection, and 23 countries or territorics have reported an increase in
the incidence of Guillain-Barre Syndrome (GBS) or laboratory confirmation of Zika virus

infection among GBS cases.'

U WHO Zika Virus Situation Report, 10 March 2017; http:/apps.whe.int/iris/bitstream/1 0663/254714/ 1izikasitrep] 0Mar 1 7-
eng.pdflua=}
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In the United States, there have been 5,282 Zika virus disease cases reported in the states {5,010
cases in travelers returning from affected areas, 224 cases acquired through presumed local
mosquito-borne transmission in Florida (218 cases) and Texas (6 cases), and 48 cases acquired
through other routes, including sexual transmission] and 36,583 Zika virus disease cases reported
in the US territories [143 cases in travelers returning from affected areas and 36,440 cases
acquired through presumed local mosquito-borne transmission] as of May 17, 2017.2 As of May
09, 2017, there are 1,845 pregnant women in the states and District of Columbia and 3,795
pregnant women in the US territories with laboratory-reported evidence of possible Zika virus

infection.®

FDA RESPONSE TO THE ZIKA VIRUS OUTBREAK

FDA has taken several steps to rapidly respond to the Zika virus outbreak and remains actively
engaged with other components of the Department of Health and Human Services (HHS)—
including the Office of the Assistant Secretary for Preparedness and Response (ASPR) and its
Biomedical Advanced Research and Development Authority (BARDA), the National Institutes
of Health (NIH), and the Centers for Disease Control and Prevention (CDC)—as well as with
partners across the U.S. Government, the private sector, and the international community to
minimize the impact of this outbreak. FDA’s primary areas of activity include: (1) supporting the
development and availability of diagnostic tests that may be useful for identifying the presence
of, or prior exposure to, Zika virus; (2) providing advice and consultation to facilitate rapid

development of investigational vaccines and therapeutics; (3) advancing the use of innovative

2 CDC 2017 Case Counts in the US; https://www.cde.gov/zika/geo/united-states. html, 2016 Case Counts in the US;
https:/fwww.cde.gov/zika/reporting/201 6-case-counts html, and 2015 Case Counts in the US;

hitps://www.cde gov/zika/reporting/2015-case-counts.html.
? CDC Pregnant Women with Any Laboratory Evidence of Possible Zika Virus Infection in the United States and Territories;
https://www.cde.govizika/geo/pregwomen-uscases.html
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strategies under FDA’s regulatory authorities to help suppress the population of Zika virus-
carrying mosquitoes; (4) protecting the public from fraudulent products that claim to prevent,
diagnose, treat, or cure Zika virus disease; and (5) protecting the safety of the nation’s blood
supply and human cells, tissues, and cellular and tissue-based products (such as corneas, bone,

skin, heart valves, and semen) used for medical, surgical, or reproductive procedures.

Diagnostic Tests

At the start of the Zika virus outbreak in the Americas, there were no diagnostic tests for the
detection of Zika virus authorized for use in the United States. FDA worked with CDC, which
was developing diagnostic tests, to make Zika diagnostic tests rapidly available. FDA was able
to authorize the use of two CDC tests under FDA’s Emergency Use Authorization (EUA)
authority in February and March of 2016. FDA also—in keeping with FDA’s normal practice for
responding to emerging infectious disease outbreaks—reached out to diagnostic manufacturers to
encourage them to develop needed diagnostic tests for Zika virus. FDA immediately began
working interactively with manufacturers interested in developing diagnostic tests for Zika virus
to help accelerate development programs—including clarifying EUA data requirements for the
Zika diagnostic tests—and to ensure that their tests are properly validated before they are used to

inform patient care. FDA granted an EUA for the first commercial test in April 2016.

FDA has taken several proactive steps to help advance the development of diagnostic tests for
Zika virus. For example, FDA developed and made available EUA review templates delineating
data requirements for a Zika virus diagnostic EUA. FDA has fulfilled more than 100 requests for
the EUA templates. In addition, to help Zika diagnostic manufacturers develop nucleic acid

testing-based diagnostic devices, FDA created Zika virus reference materials that are available to

-4
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Zika diagnostic manufacturers that have a pre-EUA submission with FDA and have established
the analytical performance of their assay.* FDA has fulfilled 17 requests for the reference

materials,

FDA has continued to work interactively with Zika virus diagnostic manufacturers throughout
the product development process to address scientific challenges, review data, and provide
feedback based on the latest available scientific information. For example, FDA has had more
than 135 face-to-face meetings, 150 teleconferences, and more than 3,500 emails with diagnostic
developers or Zika experts to support the development of Zika diagnostics. This collaboration
has been extremely successful, and to date, FDA has authorized the use of sixteen diagnostic
tests for Zika virus under FDA’s EUA authority—13 nucleic acid testing-based tests to diagnose
active infection (12 of which are currently available®) and 3 serological tests to assess whether
individuals who may have recently been exposed to Zika had actually been infected. It is
important to note that, as a result of these efforts, diagnostic tests for Zika virus are now
available in laboratories throughout the United States including automated, high throughput tests.
The serological tests to assess whether individuals who may have been exposed to Zika recently
had actually been infected are especially important for women given the link between Zika virus
infection and congenital Zika syndrome, including microcephaly and other birth defects, in

babies of mothers who were infected with Zika virus during their pregnancy.

FDA continues to work with diagnostic manufacturers once their tests are authorized under EUA

to further product development, improve product performance, and make sure that authorized

* FDA has created an email account specifically for requesting the EUA review templates (CDRH-ZIKA-

Templatesiifda hhs.gov).

* At the request of Roche Molecular Systems, Inc., on March 13, 2017, FDA revoked the EUA for emergency use of the
company’s LightMix® Zika rRT-PCR Test that was issued on 26 August 2016, reducing the number of tests to diagnose active
infection to 12
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tests continue to meet EUA standards and public health needs. For example, FDA has issued 21
amendments to EUAs for the authorized Zika diagnostic tests—upon request from the product
manufacturers—to add additional instruments or specimen types for testing. In addition, FDA is
continuing to work to help advance the development of diagnostic tests for Zika virus. For
example, FDA is supporting the validation and use of a World Health Organization reference
panel to be developed into an international standard for serological assays. FDA also monitors
the performance of Zika diagnostic tests authorized under EUA and works with manufacturers
and laboratory personnel to quickly resolve any issues that may arise. Toward that end, FDA has
established an email account that laboratory personnel using Zika diagnostic assays under EUA
are encouraged to use to report performance concerns directly to FDA (CDRH-EUA-

Reporting@fda.hhs.gov), in addition to reporting concerns to the manufacturer.

All information about diagnostic tests for Zika virus authorized under EUA, such as letters of
authorization, labeling that includes the tests’ performance data, and fact sheets for patients and

health care providers, are readily available on the FDA website.®

Vaccines and Therapies

There are no vaccines or treatments for Zika virus at this time. Development programs are in the
relatively early stages, but several vaccine candidates continue to progress at an expedited pace.
FDA is actively engaged with NiH and BARDA, the international community, and product
developers to help accelerate development programs. FDA is working with medical produet
developers to provide technical support and clarify regulatory and data requirements necessary to
move products forward in development as quickly as possible. One of our highest priorities is to

facilitate the development and availability of an effective Zika virus vaccine as quickly as

© Zika Virus Emergeney Use Authorizations; https:/www.fda.gov/MedicalDevices/Safety/EmergencySituations/uem161496 htm#zika
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possible and we are working closely with NIH, BARDA, CDC, and the private sector on this.
Although therapeutic development proposals are generally at an earlier stage than for vaccines,
FDA has also engaged in preliminary discussions of potential approaches to the development of

therapeutics and is open to ongoing interactions to provide input on such development proposals.

Vector Control

In the United States, mosquito control is typically achieved by a multi-faceted approach that
relies on a range of tools, including surveillance of mosquito activity, reduction in breeding sites,
and the use of chemical and biological control methods. FDA’s involvement in mosquito controt
is through the oversight of products that help suppress the population of virus-carrying
mosquitoes that fall under FDA’s regulatory authorities. With respect to Zika virus, there has
been public discussion of a new method to potentially help control mosquito populations through
the use of a genetically engineered (GE) line of the mosquito Aedes aegypti (OXS513A)
developed by Oxitec, Ltd. The release of male Oxitec GE mosquitoes is intended to cause
suppression of the mosquito population in a release area over time because the offspring
resulting from the mating of male GE mosquitoes with wild-type females do not develop to

adulthood.

FDA reviewed information in an Investigational New Animal Drug (INAD) file from Oxitec Ltd.
regarding the potential use of the company’s GE mosquito with the intent of suppressing the
population of Aedes aegypti mosquitoes at the release site in Key Haven, Florida.” On August 5,

2016, FDA completed the environmental review for a proposed field trial of Oxitec’s GE

” FDA ordinarily cannot acknowledge or discuss INAD files due to confidentiality concerns; however FDA is able
to do so in this case because Oxitec has publicly announced that they have opened an INAD file.
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mosquitoes in Key Haven, Florida, and published a final environmental assessment—or EA—
and finding of no significant impact—or FONSI—stating that the proposed field trial will not
have significant impacts on the environment. This enabled the field trial to proceed, provided all
other local, state, and federal requirements are met. Ultimately, Oxitec, together with its local
partner, the Florida Keys Mosquito Control District, decided not move forward with the Key
Haven field trial as the result of a November 8, 2016, referendum on the use of GE mosquitoes
that found Key Haven residents did not support the trial. Since then, FDA and Oxitec have
maintained an open line of communication and FDA stands ready to promptly review any

submissions should, for example, Oxitec decide to pursue a field trial in another location.

Meanwhile, in January 2017, FDA issued draft guidance (developed in coordination with the
Environmental Protection Agency (EPA)) that clarifies that mosquito-related products intended
to function as pesticides by preventing, destroying, repelling, or mitigating mosquitoes for
population control purposes are not “drugs” under the Federal Food, Drug, and Cosmetic Act
(FD&C Act). If the guidance is finalized, these products will be regulated by EPA as
“pesticides” under the Federal Insecticide, Fungicide, and Rodenticide Act. FDA would continue
to have jurisdiction over mosquito-related products that otherwise meet the FD&C Act drug
definition, such as those intended to prevent, treat, or cure a disease or to reduce the viral or
pathogen load in a mosquito. The 30-day public comment period for the draft guidance closed on

February 21, 2017. FDA is currently considering the comments.

Fraudulent Product Claims

Unfortunately, during emerging infectious disease outbreaks such as this, fraudulent products

that claim to prevent, treat, or cure a disease frequently appear on the market. FDA is actively
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monitoring for fraudulent products and false product claims related to Zika virus and will

implement enforcement actions, as warranted, to protect the public health.

Blood Supply and Tissue Safety

One of FDA's first actions in response to the Zika virus outbreak was to take important steps to
help protect the safety of the blood supply. FDA issued guidance in February 2016 that
recommended the deferral of individuals from donating blood if they had been to areas with
active Zika virus transmission, were potentially exposed to the virus, or had a confirmed
infection. The guidance also recommended that areas with active Zika virus transmission, like
Puerto Rico, obtain whole blood and blood components from areas of the United States without
active virus transmission until a blood donor screening test for Zika virus became available to
ensure the safety of their blood supply. Until blood donor screening tests for Zika virus became
available, HHS arranged for and funded shipments of blood products from the continental United
States to Puerto Rico to ensure an adequate supply of safe blood for its residents during this
interim period. Concomitantly, FDA worked closely with the test kit developers in a highly
accelerated time frame to make available the first investigational test for blood screening in
March 2016. The availability of this investigational test, which has been in use in Puerto Rico
since early April 2016, enabled blood establishments to resume safe blood collection in areas
with active Zika virus transmission. A second investigational blood screening test was made
available in June 2016, Together, these tests enabled blood donor screening to be put in place
across the United States where active Zika virus transmission was established as well as in areas
where local virus transmission was anticipated, helping to maintain an adequate and safe blood

supply.
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In August 2016, after careful consideration of the evolving scientific and epidemiologic data
(including the significant number of travel-associated cases of Zika across the continental US),
consultation with other public health agencies, and taking into consideration the potential serious
health consequences of Zika virus infection to pregnant women and children born to women
exposed to Zika virus during pregnancy, FDA issued updated guidance recommending that all
states and U.S. territories screen blood with an approved investigational blood screening test.
The guidance recommended a staggered implementation of blood screening across the nation,
with immediate implementation in states and territories with one or more locally-acquired
mosquito-borne cases of Zika virus, implementation within four weeks in states with proximity
to areas with locally-acquired Zika virus cases or other epidemiological linkages to Zika virus
(such as a high number of travel-associated Zika cases), and implementation within 12 weeks in

all other states and territories.

FDA worked with blood collection establishments to facilitate implementation of the revised
guidance across the U.S. and its territories. As of May 2, 2017, 376 presumptive viremic blood
donations have been prevented from entering the blood supply in the United States and its

territories.t

FDA is continuing to monitor the evolving scientific and epidemiologic data on Zika virus and
will update its guidance for blood donor testing as necessary based on additional information that
may become available that would support reassessing the blood donor testing situation while

adequately protecting the blood supply.

8 CDC Zika Virus Case Counts in the US; hitps//www.cde.gov/zika/geolunited-states. html
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Zika virus also poses a risk for transmission by human cells, tissues, and cellular and tissue-
based products (HCT/Ps) such as corneas, bone, skin, heart valves, and semen used for medical,
surgical, or reproductive procedures. Because of this risk, FDA issued guidance in February
2016 recommending that donors of HCT/Ps be considered ineligible if they were diagnosed with
Zika virus infection, were in an area with active Zika virus transmission, or had sex with a male
with either of those risk factors, within the past six months. FDA is continuing to assess the
evolving scientific and epidemiologic data on Zika virus as well as supporting research to help
better understand the persistence of Zika virus in cells and tissues, and will update its guidance if
necessary to better reduce the risk of Zika virus transmission through HCT/Ps used for medical,

surgical, or reproductive procedures.

CONCLUSION

FDA is fully committed to remaining highly responsive and adaptive to the complex range of
issues the Zika virus outbreak has presented and will continue to present. Developing the
medical products necessary to help bring this outbreak under control is highly complex and will
require a sustained effort. Close cooperation and collaboration within FDA, within the U.S.
Government, with our international partners, and with product developers is essential to help
facilitate the development and availability of medical products to respond to Zika virus as
quickly as possible. FDA is wholly prepared to leverage its authorities to the fullest extent
practicable to help accelerate the development and availability of safe and effective products

with the potential to help mitigate the Zika virus outbreak as quickly as the science will allow.

Thank you. I am happy to answer your questions.

11
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Mr. MurpHY. Thank you, Dr. Borio.
Dr. Fauci you’re recognized for 5 minutes.

STATEMENT OF ANTHONY S. FAUCI

Dr. Fauct. Mr. Chairman, Ranking Member DeGette, Vice Chair-
man Griffith, members of the committee, thank you for giving me
the opportunity to present to you today in a few minutes the role
of the NIH research endeavor in addressing the Zika outbreak. I
have some visuals that I'll show if we can get them up.

As you know, I have testified about Zika before this committee
before, and what I outlined for you was that the NIH’s responsi-
bility ranges from the fundamental basic research, clinical re-
search, expansion of research capacity with the ultimate goal in
mind to develop the countermeasures that we have been discussing
thus far in the form of diagnostics, therapeutics, and vaccines.

With regard to diagnostics, the CDC, as you had mentioned and
that Dr. Petersen responded, is primarily responsible for on-the-
ground development rapidly of diagnostics that could address this
outbreak. However, the NIH’s role in that is to try and develop a
pipeline of rapid, specific, low-cost diagnostic tools that are delin-
eated on this slide.

[Slide shown.]

They're divided into a few subgroups. The first are molecular
tests to detect the presence of the virus itself in a highly sensitive
and specific manner. The second are serological tests, which are
the most problematic, namely to detect the immune response of
someone who has already been infected and to distinguish that im-
mune response to infections to other flaviviruses, such as dengue.
And, third, research resources, namely to make reagents and viral
strains available to our collaborators throughout the world.

[Slide shown.]

In addition, we’re responsible for clinical research. I will give you
one example of that, and that has to do with the Zika in Infants
and Pregnancy, or ZIP, study in which we are performing in col-
laboration with the Fiocruz Institute in Brazil.

[Slide shown.]

It is a prospective cohort study observational of 10,000 pregnant
women, following them for the incidence of Zika infection, following
their pregnancies to determine the incidence of involvement of the
fetus with congenital abnormalities, and then following birth to fol-
low the infants for at least 1 year of age.

[Slide shown.]

However, probably the most important and impactful of what we
do is the development of a vaccine.

[Slide shown.]

Now, this slide shows five candidate vaccines that are in various
levels of development for Zika. The first one that is on the slide is
the DNA vaccine. I want to caution the committee that just be-
cause something is temporally ahead of something else in develop-
ment doesn’t necessarily mean it is going to ultimately turn out to
be the best vaccine. But we have been fortunate because we have
been able to rapidly put several of these into trial, and I want to
just mention one of these for the purposes of the discussion this
morning. And that is the DNA vaccine.
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[Slide shown.]

This is a vaccine that is a 21st century version of vaccinology;
namely, we no longer isolate the virus, grow it and activate it or
attenuate it, but we use molecular biological techniques.

On this slide is shown how a DNA vaccine works. You get a cir-
cular piece of DNA, which is referred to as a plasmid. You insert
a gene of a particular protein that you want to make an immune
response to, and you then inject that into an individual, and then
what happens is that, in response, a virus-like particle is formed,
and the body makes a good immune response.

[Slide shown.]

On March 2nd of 2016, I testified before this committee that we
were still in animal model, and I said that we would get into a
human phase 1 trial very likely by the fall of 2016. And, in fact,
we did in September and then again in December, showing that the
vaccine was safe, and it induced the kind of response that you
would at least predict would be protective.

We also said we hoped to get into a phase 2 trial by the first
quarter of 2017.

[Slide shown.]

And, in fact, at the end of March of this year, we actually initi-
ated a phase 2 trial, first in Texas and Puerto Rico, and then, in
the next few months, we’re going to advance this into the countries
shown by the red dots on the slide. We have a flexible capability
so that, if there are outbreaks in one country more than the other,
we’ll be able to divert the resources to be able to get the vaccine
deployed in an area where there is an outbreak.

Now there’s no guarantee that this is going to be effective or that
there are going to be enough cases to at least prove that it is effec-
tive, but we are at least on time in our endeavor, and I would hope
that, as we follow up on this in the coming year or so, we will be
able to come back to this committee and say that we do, in fact,
have a safe and effective vaccine.

I'll stop there, Mr. Chairman, and be happy to answer questions
later. Thank you.

[The prepared statement and slide presentation of Dr. Fauci fol-
low:]
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Mr. Chairman, Ranking Member DeGette, and Members of the Subcommittee:

Thank you for the opportunity to discuss the ongoing National Institutes of Health (NIH)
research response to Zika virus. I direct the National Institute of Allergy and Infectious Diseases
(NIAID), the lead NIH institute for conducting and supporting research on emerging and re-
emerging infectious diseases that pose threats to public health. NIAID funds a comprehensive
research portfolio, from basic studies of the mechanisms of disease, to applied and clinical
research focused on developing interventions such as diagnostics, therapeutics, and vaccines. We
have a dual mandate to support research on established disease threats and to respond rapidly to
newly emerging and re-emerging infectious diseases.

Emerging and re-emerging disease threats are perpetual challenges, in part due to the
inherent capacity of microbial pathogens to evolve rapidly and adapt to new ecological niches.
NIAID anticipates and responds to these threats by leveraging fundamental, basic research;
mobilizing domestic and international research infrastructure; and partnering with governments,
non-governmental and multilateral organizations, academia, and industry, both nationally and
internationally.

[ am pleased to be able to discuss with you our research efforts to protect the American

people from Zika virus.

OVERVIEW OF ZIKA VIRUS

Zika virus is a flavivirus. These viruses typically are transmitted by mosquitoes or ticks
and often can spread quickly to new geographic locations due to the abundance of these vectors,
Other well-known flaviviruses include dengue virus and yellow fever virus; like Zika, these

viruses are transmitted by dedes mosquitoes. Zika virus, first identified in monkeys in Uganda in
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1947, is endemic to Africa and Southeast Asia; however, it recently has spread to other parts of
the world. An unprecedented Zika outbreak began in Brazil in May 2015 and has spread
throughout South and Central America and into the United States. Widespread local transmission
has occurred in U.S. territories including Puerto Rico, and limited local transmission has
occurred in areas of Florida and Texas. Although recent Zika case reports in the Americas have
decreased from the unprecedented spread of the virus in 2015 and 2016, continued transmission
of Zika virus to a greater or lesser degree is expected throughout the western hemisphere.
While infections caused by Zika virus are usually asymptomatic, about 20 percent of
infected individuals experience mild clinical symptoms such as fever, rash, muscle and joint
pain, and conjunctivitis (red eyes). Increases in cases of Guillain-Barré Syndrome, a rare, acute,
immune-mediated peripheral nerve disease that leads to weakness, sometimes paralysis, and
infrequently, respiratory failure and death, also have been noted in association with Zika
outbreaks in Brazil and elsewhere. Of most concern, the recent outbreaks of Zika virus disease
have coincided with a marked increase in the number of infants born with microcephaly, a birth
defect characterized by an abnormally small head resulting from an underdeveloped and/or
damaged brain, Recent studies have conclusively shown that Zika virus causes microcephaly in
infants, as well as an array of congenital abnormalities such as eye defects, hearing loss,
impaired growth, seizures, difficulty moving limbs, and other complications known collectively
as congenital Zika syndrome. Although it has been established that Zika infection during
pregnancy can cause congenital Zika syndrome in the infant, further research is needed to better
understand the disease and how to prevent it. Currently, no FDA-licensed vaccines or specific

therapeutics are available to prevent or treat Zika virus disease. Improved diagnostic tests also
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are needed as Zika virus infection can be difficult to diagnose and distinguish clinically from

other mosquito-borne infections, such as dengue, West Nile, and chikungunya.

DEVELOPING COUNTERMEASURES TO COMBAT ZIKA VIRUS

NIAID has responded to the Zika epidemic by accelerating ongoing flavivirus research
efforts to speed the development of biomedical tools that could help control current and future
outbreaks of Zika virus.

Vaccines

A safe and effective Zika vaccine would be an invaluable tool to help stop the spread of
infection and prevent future outbreaks. NIAID is developing and investigating multiple Zika
vaccine candidates, including vaccines based on technologies that have shown promise against
other flaviviruses. The NIAID Vaccine Research Center (VRC) has developed a candidate DNA-
based Zika vaccine akin to a West Nile virus vaccine that we previously developed. The DNA-
based Zika vaccine candidate entered a Phase 1 clinical trial in 2016, and initial study results
indicate that the vaccine is safe and induces an immune response in the range that would predict
that it would protect against Zika virus. NIAID launched a multi-site Phase 2a/2b clinical trial of
this vaccine in March 2017 that aims to enroll at least 2,490 healthy participants in various sites
in the Americas, including the continental United States and Puerto Rico, Brazil, Peru, Costa
Rica, Panama, and Mexico. The trial will further evaluate whether the experimental vaccine is
safe and able to stimulate an adequate immune response, and importantly whether it can prevent
disease in areas with ongoing mosquito-borne Zika transmission.

NIAID scientists also are developing live-attenuated Zika vaccine candidates using an
approach similar to that taken with an experimental vaccine against the closely related dengue

virus. This vaccine candidate will enter an NIAID Phase | trial in late 2017. Another version of

3
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this approach, an experimental vaccine designed to protect against Zika and all four circulating
strains of dengue virus, is scheduled to enter clinical testing by 2018. NTAID is working with
academic partners in Brazil to plan later-stage trials of this combination vaccine referred to as a
chimeric vaccine.

NIAID also is collaborating with the Biomedical Advanced Research and Development
Authority (BARDA) and the Walter Reed Army Institute of Research (WRAIR) to evaluate a
Zika purified inactivated vaccine (ZP1V) candidate. Multiple Phase 1 clinical trials of ZPIV
began in November 2016 in several U.S. sites.

NIAID-supported researchers also are evaluating investigational mRNA vaccines, which
arc broadly similar to DNA vaccines. The NIAID VRC is working with academic and industry
partners to evaluate various mRNA vaccine technologies to identify potential candidates for
further development. These include an investigational vaccine under development by the NIAID
VRC and a pharmaceutical company that may enter clinical trials in late 2017.

NIAID grantees also are in the early stages of developing a Zika virus vaccine candidate
based on a recombinant vesicular stomatitis virus — the same animal virus used successfully to
create an investigational Ebola vaccine. This Zika vaccine construct will be evaluated in tissue
culture and animal models. NIAID is supporting diverse early-stage Zika vaccine strategies to
maximize our chances of success in rapidly reaching the goal of a licensed vaccine.

While these multiple approaches are promising, it is important to realize that the
development of investigational vaccines and the clinical testing required to establish their safety
and effectiveness take time. The pace of these trials in reaching a conclusion will depend on both
the inherent effectiveness of the vaccine and the amount of Zika virus transmission near clinical

trial sites. If a Zika outbreak occurs during the phase 2a/2b vaccine trial, it is conceivable that we
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will have an indication of whether the vaccine works within 1 to 1.5 years. However, with the
recent decline in Zika cases across the Americas, Zika vaccine clinical trials may require more
time to discern whether the vaccine candidates are successful in preventing Zika virus infection.
While we have begun clinical testing of several Zika vaccine candidates, a safe, effective, and
fully licensed Zika vaccine likely will not be available for several years.

Therapeutics

NIAID has accelerated its program originally designed to screen for antiviral drugs with
activity against viruses in the flavivirus family, including dengue, West Nile, yellow fever, and
Japanese encephalitis viruses, as well as the closely related hepatitis C virus. NIAID has
enhanced these efforts by developing an assay to test compounds for antiviral activity against
Zika virus, and has made this test readily available to the broader research community. As of
April 30, 2017, NIAID has tested 679 antiviral molecules and identified 39 compounds with high
or moderate activity against Zika virus. Promising drug candidates identified by this assay are
being further tested in animal models of Zika virus infection developed with NIAID support. For
example, NIAID evaluated BCX4430, a broad-spectrum antiviral drug originally developed by a
pharmaceutical company as a candidate therapeutic for Ebola and Marburg viruses, and found
that the drug protected mice and non-human primates from Zika virus.

NIAID-supported researchers also have identified a human antibody, ZIKV-117, that
neutralizes multiple strains of the Zika virus. ZIKV-117 reduces levels of the virus in
reproductive tissues and decreases fetal disease in a pregnant mouse model of Zika infection,
suggesting that such broadly neutralizing Zika antibodies could be used to treat or prevent Zika

virus infection in humans.
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Diagnostics

Accurate diagnostic tests are needed to distinguish Zika virus infection from other
flavivirus infections and to identify women who have been infected with Zika virus during
pregnancy and may be at risk of having an infant with fetal complications. Currently, molecular
diagnostic tests for viral RNA can detect Zika virus during the acute phase of infection and for a
limited period after the onset of symptoms. After this limited period, prior infection can be
detected by testing for the presence of antibodies against Zika virus. However, assays for Zika
antibodies also may detect or cross-react with antibodies against other flaviviruses, particularly
dengue virus. For this reason, a positive antibody test does not definitively confirm prior Zika
virus infection, particularly in geographic areas with ongoing dengue virus infection. In cases of
possible co-infection or prior infection with dengue and other related viruses, separate
confirmatory testing is required. This is a particular concern in South America, where people
have a high level of exposure to other mosquito-borne viruses, especially dengue and
chikungunya.

NIAID is facilitating the development of improved Zika virus diagnostic tests through
support for NIAID investigators and grantees working to generate antibodies and recombinant
protein antigens that can be used to distinguish between Zika virus and dengue virus. Studies
also are underway to create new diagnostic methods that simultaneously measure antibody
responses to several flaviviruses to clearly distinguish which virus caused a recent infection. In
addition, NIAID grantees are working to identify unique biosignatures for Zika infection that

could form the basis of other rapid diagnostic tests.
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IMPROVING UNDERSTANDING OF ZIKA VIRUS TRANSMISSION

NIAID conducts and supports research on the natural history and transmission of Zika
virus. These studies will increase our understanding of the effects of Zika virus during pregnancy
and help identify strategies to limit mosquito-borne transmission of the virus.

Natural History

NIAID is partnering with the Eunice Kennedy Shriver National Institute of Child Health
and Human Development, the National Institute of Environmental Health Sciences, and the
Brazilian research institute Fiocruz to study the link between Zika infection and adverse
outcomes such as the congenital Zika syndrome, This study, Zika in Infants and Pregnancy
(Z1P), is a multi-center, international, prospective study of 10,000 women in Zika-affected
regions. Enrollment of women early in their pregnancy is ongoing, and their children will be
followed for at least one year after birth. The information gained from this study will help
improve our understanding of congenital Zika syndrome, enhance care for pregnant women and
their infants, and guide interventions for affected children.

Vector Control

For many years, NIAID has supported extensive research on the biology of mosquitoes to
help develop tools to limit the spread of deadly mosquito-borne diseases such as dengue and
malaria. This research informs vector control strategies to reduce mosquito bites or limit
mosquito populations. In the Americas, Zika virus is transmitted primarily by dedes aegypti
mosquitoes, and vector contro} or other methods to prevent exposure to these mosquitoes are
currently the only ways to prevent Zika infection.

NIAID is supporting vector competence studies to test various mosquito species for their

ability to carry and transmit Zika virus, as well as research to prevent resistance of mosquitoes to
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insecticides and identify the emergence of resistance early so it can be managed appropriately.
Understanding the specific mosquito species involved in Zika outbreaks and which insecticides
may be effective against them will aid current vector control efforts. In addition, NIAID is
supporting innovative vector control research, including evaluation of novel repellents, mosquito

traps, and the use of bacterial symbionts to affect mosquito biclogy and reproduction.

CONCLUSION

NIH is committed to robust collaborations with partners across the U.S. government,
academia, and industry to further advance research to address Zika virus infection. As part of its
mission to respond rapidly to emerging and re-emerging infectious diseases globally, NIAID is
clucidating the biology of Zika virus and developing tools to diagnose, treat, and prevent disease
caused by this virus. As a high priority, NIAID will continue to pursue the development of safe
and effective vaccines and therapeutics against Zika virus. All of these efforts will expand our
understanding of this current public health threat, improve our preparedness for the next
emerging infectious disease outbreak, and continue to provide evidence-based strategies to

promote public health.
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NIAID Zika Diagnostics Research

Goal: Development of rapid, specific, low-cost

diagnostic tools, e.g.

Molecular tests

— To detect the presence of the virus itself in a
highly sensitive and specific manner

B Serological tests

— To detect the immune response (usually
antibody) to the virus and distinguish from
responses to other flaviviruses

Research resources

— Reagents and viral strains made available to
collaborators
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Mr. MurpHY. Thank you, Dr. Fauci.
Dr. Bright, you’re recognized for 5 minutes.

STATEMENT OF RICK A. BRIGHT

Dr. BRIGHT. Good morning, Chairman Murphy, Ranking Member
DeGette, and distinguished members of the subcommittee. I'm Dr.
Rick Bright, the Director of the Biomedical Advanced Research and
Development Authority, otherwise known as BARDA. I'm also the
Deputy Assistant Secretary for Preparedness and Response in the
Office of the Assistant Secretary for Preparedness and Response, or
the ASPR, within the U.S. Department of Health and Human Serv-
ices.

I appreciate the opportunity to speak with you today. This is the
first opportunity I have had to testify since being named the
BARDA Director last November.

As a component of ASPR, BARDA was established to aid in se-
curing our Nation from chemical, biological, radiological and nu-
clear threats as well as from pandemic influenza and other emerg-
ing infectious diseases.

BARDA supports the transition of medical countermeasures,
such as vaccines, drugs, and diagnostics, from research stages
through advanced development toward consideration for approval
by the FDA and often into the Strategic National Stockpile. Our
mission is accomplished through the successful public-private part-
nerships with industry to share the risk, improve efficiency, and
accelerate development, all while sustaining the marketplace for
countermeasures that are vital for our national security.

BARDA also collaborates and coordinates very closely with our
Federal colleagues through the participation in the Public Health
Emergency Medical Countermeasures Enterprise, which is chaired
by the HHS ASPR. To support the overall HHS response to Zika,
BARDA has established three goals to address medical counter-
measure gaps: first, the prevention of Zika virus infection through
the development of safe and effective vaccines; second, for the rapid
detection of infection through the development of diagnostics; and,
third, to ensure a safe blood supply by the development of screen-
ing tests for Zika and technologies that will inactivate pathogens
in donated blood products.

For diagnostics, our goal is to stimulate and accelerate the devel-
opment of rapid and accurate serological tests. BARDA has
partnered with five companies to support these tests. Some of these
tests are laboratory based, and some of these tests are for point-
of-care use.

BARDA is also supporting the development of two tests that are
now being used under an FDA investigational new drug protocol to
screen Zika virus in donated blood. BARDA is also supporting the
development of four Zika vaccine candidates. One candidate began
as a collaboration between BARDA, the U.S. Department of De-
fense, and NIAID. And it is currently in multiple clinical trials.
This candidate has now transitioned to an industry partner for fur-
ther development.

To introduce additional innovation into this outbreak, we are
also supporting the development of a vaccine candidate that is
based on a novel messenger RNA platform that is now in clinical
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trials. This is a new vaccine platform that has potential to develop
and produce vaccines rapidly. This is essential for an effective re-
sponse to emerging threats.

Funding from Congress has been critical for our response to Zika.
However, additional support will be needed to continue our
progress. There is great value in keeping multiple candidates in
the pipeline to increase the chance of success. Looking ahead, also
having a Federal emergency response fund would contribute to a
rapid medical countermeasure response for future public health
threats.

BARDA and ASPR are committed to using innovative tech-
nologies and innovative contractual tools to accomplish our mission.
A nimble and flexible, yet consistent and transparent approach is
critical to successful public-private partnerships, not only to ad-
dress the early valley of death, but also to address challenges of
market entry and sustainability that our industry partners face
when products are approved. It is important to sustain capacity, ca-
pability, and partnerships with the private sector to be ready and
able to respond when we confront threats to our national security
and public health.

Mr. Chairman, ASPR and BARDA are working with HHS col-
leagues, our interagency colleagues, and our private sector partners
to prepare our Nation for range of national security and public
health threats. Medical countermeasure development is a long,
complicated, and a high-risk process. BARDA is greatly appre-
ciative of the resources and authorities that Congress has provided
to us to accomplish its mission. I look forward to working with
members of this subcommittee and your congressional colleagues.
I'm grateful for the opportunity to address you today, and I'm
happy to take your questions.

[The prepared statement of Dr. Bright follows:]
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Good morning, Chairman Murphy, Ranking Member DeGette, and distinguished members of the
House Energy and Commerce Subcommittee on Oversight and Investigations. [am Dr. Rick
Bright, Director of the Biomedical Advanced Research and Development Authority (BARDA)
and Deputy Assistant Secretary for Preparedness and Response in the Office of the Assistant
Secretary for Preparedness and Response (ASPR). I appreciate the opportunity to speak with
you today, the first opportunity I have had to testify since being named the BARDA director in
November 2016, After spending a number of years developing influenza vaccines and
therapeutics at the Centers for Disease Control and Prevention (CDC) and working in senior
management positions in the biopharmaceutical industry, I joined BARDA in 2010. Before
assuming the director role, I served in various roles in BARDA that focused on the development
of vaccines, therapeutics, and diagnostics and as the director of the Division of Influenza and
Emerging Infectious Diseases. My experience in medical countermeasure development in
government, non-government organizations, and industry provide a firm foundation for my role

as the BARDA director.

As a component of ASPR, BARDA was established in 2006 under the Pandemic and All-
Hazards Preparedness Act (PAHPA). BARDA has a role in securing our nation from chemical,
biological, radiological, nuclear, pandemic influenza and emerging infectious disease threats by
supporting the transition of medical countermeasure candidates from carly development across
the “Valley of Death” and into advanced research and development towards an application for
approval by the Food and Drug Administration (FDA). BARDA executes this mission by
providing push and pull incentives to stimulate a robust pipeline of medical countermeasures for

these threats and by forming public-private partnerships with industry to reduce risk, improve
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efficiency and sustain a markeﬁplace for development and procurement of these countermeasures.
BARDA is comprised of a staff of highly skilled, technical experts, many of whom have decades
of experience in the pharmaceutical industry. Since 2006, we have established partnerships with
over 100 pharmaceutical and biotechnology companies and more than 25 academic and other

institutions.

BARDA has established an array of specialized core services to support medical countermeasure
advanced development efforts. These services facilitate access to experienced subject matter
experts in a variety of disciplines germane to product development (such as clinical trial strategy
and execution, regulatory sciences, quality control and quality assurance, production process
engineering). BARDA also provides leadership by collaborating with HHS partners in animal
model development and preclinical laboratories, by maintaining a clinical studies network (a
network of companies to formulate and fill vaccines into final containers), and through
BARDA’s Centers for Innovation in Advanced Development and Manufacturing (CIADM).
These national assets, known collectively as BARDA’s National Medical Countermeasures
Response Infrastructure, support BARDA’s core mission of promoting biodefense product
development and enhance BARDA s response capability. These capabilities are currently being
leveraged for the Zika response in a similar way as they supported the response to Ebola and

pandemic influenza.

BARDA collaborates strategically with its U.S. Government colleagues around medical
countermeasure development through participation in the Public Health Emergency Medical

Countermeasures Enterprise (PHEMCE). The PHEMCE, chaired by the ASPR, is a standing
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virtual enterprise that coordinates the entire life cycle associated with the development and
procurement of medical countermeasures for these emergency public health threats. It engages
all of the key Federal departments and agencies that develop, procure, or distribute these
important medical countermeasures and was created to improve coordination and collaboration
within the Department and with our external stakeholders including nonprofits, other Federal

departments, the private sector, and the international community.

Against this backdrop and overarching objectives for Zika response, BARDA established four
strategic goals to address the medical countermeasure needs for the domestic and global Zika
response. These are prevention of Zika virus infection through safe and effective vaccines;
detection of acute and previous Zika virus infections through rapid diagnostics; ensuring a safe
blood supply from Zika virus through screening and virus inactivation; and activation of our
National Medical Countermeasure Response Infrastructure to assist in the development of

medical countermeasures for Zika.

With funds provided from Congress in fiscal years 2016 and 2017, we have contributed to the
overall HHS response to Zika by supporting the development of new Zika-specific vaccine
candidates; vaccine platform technologies that will be able to address multiple emerging
infectious diseases; development of rapid serological diagnostics to determine whether someone,
including pregnant women and their male partners, has been infected recently with the Zika
virus; tests to screen the blood supply for presence of Zika virus; and pathogen reduction
technologies that will inactivate Zika virus and other pathogens in donated blood to reduce the

risk of Zika virus transmission through blood transfusions.
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In February 2016, BARDA participated, with its U.S. Government colleagues, in drafting
aligned strategies for development of vaccines and diagnostics for Zika. For diagnostics, our
goal was to stimulate and accelerate the development of diagnostic tests to speed the availability
of results and inform people of their Zika virus exposure. We rapidly modified our Broad
Agency Announcement to allow us to receive proposals to address this requirement. The
response from industry was robust. Compiling funds received from repurposed Ebola
appropriations with other sources of funding, BARDA awarded four contracts during the
summer of 2016 for the development of Zika diagnostics that would determine whether people
have had recent exposure to Zika. Industry partners currently supported by BARDA include
InBios and DiaSorin to develop a laboratory-based serological test to detect IgM antibodies
(indicating recent infection), and OraSure and Chembio to develop a point-of-care diagnostic test
that would allow for rapid results for the clinician and patient. Two of these companies have
received Emergency Use Authorizations from the FDA for their Zika test: InBios for their ZIKV
Detect IgM Capture ELISA and DiaSorin for their LIAISON XL Zika Capture IgM Assay. In
addition, BARDA, in close coordination with CDC, addressed a critical barrier for diagnostic
developers by collecting blood specimens that contained Zika virus to create well-characterized

panels for use in assessing how well the tests perform.

BARDA’s role in addressing the blood supply shortage in Puerto Rico is another notable success
story. On February 16, 2016, the FDA issued Zika-related blood donor guidance recommending,
among other things, that areas with active Zika virus transmission, like Puerto Rico, obtain

whole blood and blood components for transfusion from areas of the United States without active

Zika virus transmission unless a blood donor screening test for Zika virus is used. Additionally,
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the guidance recommended the deferral of individuals from donating blood if they have been to
areas with active transmission such as Puerto Rico, potentially have been exposed to Zika, or
have had a confirmed Zika virus infection. Because there were no blood donor screening tests
available for Zika virus at that time, BARDA worked with CDC, FDA, and the Office of the
Assistant Secretary of Health (OASH) to define requirements, conduct market research, obtain
legal advice, and award a contract to transport blood products from the U.S. mainland to Puerto
Rico to avoid a blood product shortage until a blood donor screening test became available.
With BARDA's financial support, Roche Molecular Systems was able to test blood donations
from Puerto Rico starting April 2016 under their FDA approved investigational ZIKV nucleic
acid test. This entire process was completed in only six business days after being notified of the
impending blood product shortage. This is just one of many examples of progress made possible
thanks to our response-based programs and close collaboration with our colleagues across the

Department.

BARDA has been working closely with our government and industry partners to identify and
develop Zika vaccine candidates. BARDA hosts a carefully designed program, called
TechWatch, that invites any individual or company to request a meeting with BARDA through
our medicalcountermeasures.gov website. Our TechWatch program serves two primary
functions: first to inform and communicate our medical countermeasure requirements to
potential industry partners and second, to learn about medical countermeasure candidates that are
in development. BARDA has hosted several TechWatch “marathons” to engage with companies
that are developing Zika vaccine, therapeutic, and diagnostic candidates. BARDA is able to

provide subject matter expertise, advice, and referrals at these engagements. Some of these
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meetings lead to the submission of a white paper or proposal to BARDA to consider advanced

development support of the specific candidate.

One essential function of BARDA is to work with industry partners to guide product candidates
across advanced development towards an application for FDA approval. As it currently stands,
many of the Zika vaccine candidates that are supported by BARDA are in the early stages of or
making progress towards clinical development. Among these candidates, Sanofi Pasteur,
Takeda, and the Instituto Butantan are working on whole virus inactivated vaccine candidates.
This is a more traditional, conservative approach to development of a vaccine type that has
shown to be successful for other flaviruses, such as the Japanese encephalitis vaccine. This
vaccine approach has been used for many vaccines and has a proven track record for safety and
immunogenicity. The vaccine being developed by Sanofi Pasteur is an extension of a
collaboration that started with the Department of Defense’s Walter Reed Army Institute of
Research (WRAIR), the National Institute of Allergy and Infectious Diseases (NIAID) and
BARDA. Sanofi Pasteur is in the process of licensing this technology from WRAIR. The initial
vaccine, developed by WRAIR, is currently in several Phase 1 clinical trials in the United States
that are being funded by NIAID and WRAIR. Takeda is also making good progress in the
development and production of its Zika vaccine candidate and is planning to start its first Phase 1
clinical trial this fall. The Instituto Butantan, based in Sao Paulo Brazil, has received BARDA's
support to develop a Zika vaccine for use in Brazil and other countries. This partnership builds
on a past successful collaboration with Butantan on the development and production of influenza

vaceines.



86

BARDA is also working with Moderna to develop a Zika vaccine based upon its novel
messenger RNA (mRNA) platform. This is an exciting new vaccine platform that has the
potential to rapidly develop and produce vaccines at a large scale—which is essential for
response to emerging threats. Moderna recently published encouraging clinical data using this
platform for an influenza vaccine candidate and, with BARDA’s collaboration, it is currently
conducting Phase 1/2 clinical trials that will assess the safety and immunogenicity of its vaccine
candidate for Zika. Moderna is also expanding and optimizing its vaccine manufacturing scale

to produce vaccine in preparation for later stage clinical studies.

Clinical efficacy trials for Zika vaccine candidates pose an added challenge. One objective of
such trials is to collect data to support that a vaccine is safe and effective at preventing infection
from Zika virus. However, at this point in time, the Zika virus has already spread through major
urban centers in Brazil, throughout Puerto Rico, and other regions in Central America. This
means that many people have already been exposed to the Zika virus and are likely already
immune to reinfection. In order to conduct large-scale efficacy clinical trials for Zika vaccines,
it is important to pre-position clinical sites where we assess that there may still be a significant
population naive to Zika but also where the virus is likely to appear. Thus, it can lead to a chase
of the virus around the globe. Our BARDA modelers, in close coordination with CDC and NiH,
are working to estimate where Zika may appear next. This work is informing our clinical and

regulatory strategies and options to consider as we progress with vaccine development.

The funds that BARDA has received to date have been put to work to accelerate the development

of Zika vaccines, diagnostics, and methods to ensure a safe blood supply. While these funds
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were instrumental in pushing these candidates into initial clinical trials, additional funding is
needed to support Phase 3 clinical trials for the most promising Zika vaccine candidates. At
BARDA, we know the value of having multiple candidates in the pipeline to reduce the
development risk and increase the chance of getting one or more vaccines to the finish line.

With Zika virus, we continue to learn new things about the virus and the disease that it causes
almost every week. Now is the time to keep the development pressure strong, to remove any
barriers to rapid development and clinical evaluation of these vaccines, and to strive to have a
vaccine that can be used to address any outbreak of Zika virus in the near future. Our uitimate
goal is to have a vaccine available that will prevent anyone from getting infected with Zika virus.
This could have a significant impact on preventing the outcomes we are now seeing from babies
born to mothers who have been infected with Zika during pregnancy. BARDA and ASPR are
committed to using innovative contractual methods, such as other transactional authorities, while
exploring more flexible incentives and financial tools. A nimble and flexible approach is

critical to address both the “Valley of Death” between basic research and advanced development,
as well as the challenges that our development partners in industry may face when their products

are licensed or cleared and enter the market.

The challenges ahead for Zika virus medical countermeasures include those inherent with
flaviviruses, an unpredictable virus that could make both clinical development and sustaining an
eventual market for countermeasures difficult. The creation of a Federal Emergency Response
Fund could enable rapid response to public health outbreaks. Zika is once again a reminder of
the challenges we seem to increasingly face in response to emerging diseases. Every day of

delay in an emergency response can often be measured by lives lost or a negative impact on our
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health or societal stability. Our efforts on Zika virus vaccines and diagnostics have shown once
again that the BARDA model is very effective for a rapid medical countermeasure development

response.

Mr. Chairman, ASPR and BARDA are working with our HHS and interagency colleagues and
our private sector partners to prepare our nation for a range of public health threats. We are
making efficient use of the resources Congress has provided and we are making investments and
progress as transparent as possible considering proprietary and contractual obligations. This is a
long and complicated process, but rest assured, we are up for the challenge. Ilook forward to
working with members of this committee and your Congressional colleagues as HHS continues

its response to Zika.
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Mr. MurpPHY. Thank you.

That is quite a bit of knowledge here. So let me recognize myself
for 5 minutes to start this process.

Dr. Fauci, I guess you have been around since 1968, working
through about eight Presidents here. So you may have learned a
thing or two about this, but I just wonder, how did the pace of this
progress on Zika vaccine compare with how quickly vaccines were
developed for some of the other viruses?

Dr. Faucl. Thank you for that question, Mr. Chairman. It actu-
ally is the fastest that we have done, because, if you look at the
time from either the isolation of a pathogen or sequencing of it—
so that you could do a molecular biological approach to the vac-
cine—Zika is the fastest we have done in history. It is about 3
months from the time that we actually had the sequence that we
started putting it into an animal situation. So we really, from the
standpoint of the development of a vaccine, which, as you know,
with all the things that we have to go through with a vaccine, it
takes some time to ultimately get the product, but to hit the
ground running from the microbe to the actual vaccine in a pre-
clinical is the quickest we have ever done.

Mr. MURPHY. You also said in your testimony you require more
time because of the recent decline in Zika case trials across the
Americas. What kind of statistical power do you need here to give
you enough numbers on clinical trials? Are you advancing with
enough cases here?

Dr. Fauclt. Yes. When you look at the activity that’s going on
right now, it would probably take a much longer period of time. It
is a combination of the statistical power of the end with the
amount of time that it would take to get it. So, if you have X num-
ber of cases a year, you may take 4 or 5 years to get it. If you get
those amount of cases in a particular period of time, like a few
months—for example, if there’s an outbreak in Puerto Rico as we
get into the summer of this coming year in Puerto Rico, we may
get enough cases to be able to get an efficacy signal. If there’s not,
then we may need to wait a longer period of time.

It is a combination of the more effective the vaccine is and the
more number of cases, those both come together. If you have you
a really effective vaccine and a modest number of cases, then you
get your efficacy signal.

Mr. MURPHY. Would this likely then move toward approval for
the Emergency Use Authorization of the FDA?

Dr. FAuct. Well, that really depends, because if you get a good
enough signal, you could get Expanded Access; you might not even
need to use an Emergency Use Authorization. It really depends on
the data and the robustness of the data.

Mr. MURPHY. Let me quickly ask another question here, because
we focus a lot on neonatal and prenatal development, et cetera.
Any news on studies on men and the impact of Zika virus on men?

Dr. FAuct. Well, we’re continuing to study. As you are I'm sure
aware, there was a study that showed, in adult mice, that there’s
an effect on the testes with oligospermia and testicular atrophy.

Right now, there’s no indication that that’s the case of an adult
male human who gets infected, but we’re doing prospective studies
now in individuals, and that’s related to determining the persist-
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ence of Zika in the semen. And you could do two studies. You could
see if there’s Zika in the semen, and you could also do sperm
counts. So we’ll be able to know if, in fact, infected individuals have
a degree of oligospermia. But that’s something that we’re looking
at in the future.

Mr. MURPHY. I appreciate that.

Dr. Petersen, according to an internal CDC investigative report,
the CDC Chief of Diagnostic and Reference Activity in the
Arboviral Disease Branch, who had become a whistleblower about
the CDC’s promotion of the trioplex test for Zika, was moved from
that position by DVBD leadership in May 2016. You’re the Director
of DVBD, and the branch is a part of your division. Why was the
CDC expert whistleblower moved out of his position in the middle
of the Zika emergency response, and why was he then reinstated
as Chief in July of 2016?

Dr. PETERSEN. Thank you for that question. I cannot speak to
personnel issues, but I can present a little bit of background about
the situation.

There was some discussion among our scientists about the ana-
Iytic sensitivity of the CDC trioplex test versus a laboratory-devel-
oped test known as the monoplex test, and at the time, the trioplex
test had actually been EUA approved and was already being dis-
tributed to State public health laboratories and laboratories within
the laboratory response network. So that test had been distributed
already.

An investigation was done into the whistleblower complaint by
an independent panel with our Office of Laboratory Safety and
Science. And that panel concluded that there was no wrongdoing
on the part of CDC. Those results were reviewed by HHS and the
Office of General Counsel, which came to the same conclusion.

In the end, we had to make a very rapid decision because there
were many women wanting test results. We decided to stay with
the trioplex. In the end, it turned out that the trioplex, when tested
with a larger panel of samples, was actually an extremely good
test, in fact, one of the best out there.

Mr. MURPHY. Thank you. I’'m out of time.

Ms. DeGette, you're recognized for 5 minutes.

Ms. DEGETTE. Thank you, Mr. Chairman.

As I said in my opening remarks, I'm really interested both in
our position going into the 2017 mosquito and travel season, but
also our preparedness in the future.

Dr. Persons, in your audit, you found that agencies like the CDC
and FDA face a number of challenges when it came to addressing
the Zika threat. One of the challenges is that the Federal Govern-
ment had insufficient modeling capability for predicting the spread
of the Zika virus. Is that correct?

Dr. PERSONS. Yes.

Ms. DEGETTE. And you also found that the CDC and its public
health partner agencies faced challenges in establishing and imple-
menting Zika surveillance systems. Is that correct?

Dr. PERSONS. Yes.

Ms. DEGETTE. And, also, Dr. Persons, your audit found that au-
thorized diagnostic tests used for the Zika virus outbreak in the
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U.S. varied in both their performance and operational characteris-
tics. Is that right?

Dr. PERSONS. Yes.

Ms. DEGETTE. Now, we're facing an increased array of pandemic
threats: Ebola, avian flu, dengue, and now Zika. Although Zika is
a unique virus, those challenges that we faced last year suggest the
need for better preparedness overall. 'm concerned that what these
things I just talked about have grave implications for our overall
preparedness posture.

I'm wondering if you can comment briefly about what the broad-
er implications of the challenges on Zika are as they relate to the
overall preparedness and where we need to still look at having pre-
paredness for other infectious diseases that might come along.

Dr. PERSONS. Yes, thanks, Ms. DeGette, for the question. As I
think our study showed, Zika is a key issue at this point and an-
other case, but it is still one of a type. So it is a pattern, as you
all had pointed out. I think what is necessary is a more proactive
framework for emerging infectious diseases that will include per-
haps the idea of perhaps establishing a case definition earlier on,
as soon as you can maybe iterate on that, rather than waiting until
things happen here in the U.S. and that has to develop and we
have sort of a U.S. stamp on that.

Another thing is just getting data and information as quickly as
possible about the accuracy and the limitations of reliable diag-
nostic tests. It also will be important to have evidence for diag-
nostic users or practitioners to have that, practitioners would be in-
cluding scientists as well as clinicians, and certainly, whenever
there’s a mosquito- or vector-borne disease like this one, I think
we're going to need to have more proactive standing infrastructure
in terms of dealing with mosquito control.

Ms. DEGETTE. Dr. Petersen, does your agency feel like those are
good recommendations and we can use those in the future?

Dr. PETERSEN. Those were very good recommendations. We cer-
tainly need a more proactive approach to dealing with mosquito-
borne diseases, and the one thing we have learned, with the onset
of, incursion of West Nile, then chikungunya, now Zika virus, is
that these pathogens are coming to our shores at a more rapid rate
than ever before, and we feel that we need to respond and prepare
for the unexpected. Nobody would have predicted that Zika virus
would be sexually transmitted. Nobody would have predicted any
of the factors with that virus.

Ms. DEGETTE. Right. Thank you. You know, last year, Congress-
woman DeLauro proposed the creation of an emergency fund that
would allocate $5 billion in funds for public health response efforts
in advance of disease outbreaks simply because these things are
also unpredictable, which would help us from having to scramble
at the last minute to find this money.

Dr. Fauci, what do you think about the idea of an emergency
fund of this nature?

Dr. Fauct. I think it’s a good idea, and I've actually suggested
it myself, as has Tom Frieden, when he was the Director of the
CDC. And the reason that we did that is the experience that you
alluded to in some of the comments from the committee and that
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the President had asked for a certain amount of money in February
of 2016, 1.9 billion. And it wasn’t until the end of September:

Ms. DEGETTE. Right.

Dr}.l Fauct [continuing]. That we got it. And that was really
tough.

Ms. DEGETTE. Because the season was almost over by then.

Dr. Fauct. Yes. And we had to move money from other areas to
be able to start our activities. And we moved them from Ebola. We
moved them from other things.

Ms. DEGETTE. I remember. I was in those meetings.

Let me just ask you one more question, Dr. Fauci. What does
Congress need to do to better help your agency and the other agen-
gies or; this panel better prepare for the next infectious disease epi-

emic?

Dr. Fauct. Well, I think, as this committee has done in the
past—and we are very grateful for that—is that continuing sup-
port, of the consistency of our support, because this is a marathon.
If you have a sprint for every single outbreak, that’s not good. This
whole thing is a marathon, and we have to be prepared in a con-
sistent way over the years with consistent support.

Ms. DEGETTE. Over time.

Dr. Bright, you’re nodding yes.

Dr. BRIGHT. I absolutely agree. I think it’s important that—we’ve
appreciated all the support from Congress, but I think it’s impor-
tant to keep it constant, keep it consistent, keep the process trans-
parent so we can bring innovation to the table to be able to be more
proactive for these threats and not less reactive.

Ms. DEGETTE. Thank you.

Thank you, Mr. Chairman.

Mr. MURrPHY. Thank you.

We will recognize Mr. Walden, chairman of the committee, for 5
minutes.

Mr. WALDEN. Thank you, Mr. Chairman.

I want to commend our public health agencies for their extensive
and very valuable work that you've accomplished during the re-
sponse to Zika last year. In particular, the pace of Zika virus vac-
cine research and development has been really impressive, and
we've talked about this before, and I congratulate you on that.

Dr. Fauci, when do you think a Zika vaccine will be available for
patients? What’s your current view of that?

Dr. Fauct. Thank you for the question, Mr. Walden. But I have
to be honest with you: I can’t predict that. And the reason you can’t
predict it, it’s going to be based on two factors: one, how inherently
good the vaccine is, and how long it takes us to prove how good
it is.

So you might have a very good vaccine, and, because of good pub-
lic health measures or just luck, we don’t have a lot of cases of
Zika—it may take years before you finally prove statistically that
it’s good enough for the FDA to approve it. On the other hand, if
you have a vaccine that’s moderately effective but not really good
effective, it still may take longer.

So the best-case scenario from the standpoint of a vaccine, but
not from the standpoint of the unfortunate people who suffer from
the disease, is that if you have an outbreak over, let’s say, the next
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season, and you have your vaccine implemented and deployed in
place, you may be able to get an efficacy signal sometime, for exam-
ple, in the beginning or mid of 2018.

And then how good that signal is, the FDA will, in an unbiased
way, evaluate that and make a decision. That’s the best possible
scenario.

Mr. WALDEN. All right. So we’re a ways off.

Dr. Fauct. Right.

Mr. WALDEN. Dr. Bright, I understand there are many can-
didates for diagnostic tests and vaccines in development today, far
more than when we first learned about Zika last year. How do pub-
lic-private partnerships expedite the development of medical coun-
termeasures?

Dr. BriGHT. Thank you for your question. It’s very important to
understand and recognize the contribution of the private sector, es-
pecially in responding to a public health emergency. Many of these
companies are already focused on other more lucrative products
and candidates in development.

And to be able to bring the public and private sectors together
for these emergency responses allows us to share the risk of devel-
opment of these candidates, allows us to share the cost of develop-
ment of these candidates, and it reduces and mitigates some of the
pitfalls that we will face in a traditional, less supportive approach
to developing medical countermeasures. So the public-private part-
nership is a critical component of success.

Mr. WALDEN. All right.

Dr. Petersen, your written statement noted that, and I quote,
“Alarmingly, the emergence of mosquito-borne diseases appears to
be accelerating,” close quote. Why does the CDC believe that the
p}?ce?of emerging infectious diseases is accelerating? What’s behind
that?

Dr. PETERSEN. I think there’s several causes. One of the major
causes is world population growth. We have the growth of mega cit-
ies in places where these viruses normally circulate in the tropical
world. Combined with increases in travel and trade brings these vi-
ruses very rapidly to every corner of the Earth in a very short pe-
riod of time.

There’s other factors that may be involved, such as climate
change and other factors. And it’s kind of a mixture of factors
that’s all promoting the emergence of these diseases.

Mr. WALDEN. And in your written statement, you also mention
that we need to address the threat of vector-borne diseases system-
atically rather than episodically. How would the CDC suggest that
we address the threat systematically?

Dr. PETERSEN. Well, I think we need to do two things. One is we
need to increase our efforts towards innovation and discovery. We
need better mosquito control methods, for example. We need better
surveillance, et cetera, which will help us with the incursion of any
kind of a pathogen, vector-borne pathogen that’s coming in.

The other aspect is, is that we need to develop a more national
and sustained approach towards vector control and laboratory test-
ing; in other words, a more comprehensive approach towards—a
programmatic approach towards dealing with these vector-borne
diseases. Improving laboratory diagnostics, improving mosquito
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control, improving surveillance, for example. And this will require
a sustained effort to rebuild the infrastructure that has been lost
in the previous years.

Mr. WALDEN. All right. My time has expired. Thank you all for
your testimony and your good counsel.

And I yield back.

Mr. MurPHY. The gentleman yields back.

I recognize Mr. Pallone for 5 minutes.

Mr. PALLONE. Thank you, Mr. Chairman.

It’s clear to me that the ongoing Zika outbreak poses a serious
threat to the health and well-being of the American public; in par-
ticular, pregnant women and infants are especially vulnerable. In
the coming months, it will be crucial that pregnant women infected
with Zika, as well as infants born with microcephaly, have access
to necessary care and services.

So I wanted to ask a couple questions, first with Dr. Petersen.
Can you speak to the role that contraceptives and preventive care
services play in our efforts to combat the Zika threat?

Dr. PETERSEN. First, I think it’s important to keep in mind that
about half of the pregnancies in the United States are unplanned,
and about two-thirds of the pregnancies in Puerto Rico are un-
planned.

Contraceptives and access for women to long-acting reversible
contraceptives is one way that women can delay pregnancy, if they
wish to. And so some women may choose to delay pregnancy, but
it’s not the Federal Government’s role in advising women to delay
pregnancy. But our goal is really to provide women with the most
accurate information possible so they and their physicians can
make the determination about pregnancy.

Mr. PALLONE. Let me ask Dr. Fauci, can you describe what kind
of treatment and longer-term care will be necessary for infants
born with microcephaly?

Dr. Fauci. Well, in the tragic situations with babies who are
born with microcephaly, the long-term care is both difficult and
highly expensive. There have been estimates that the lifetime care
of a microcephalic baby who actually survives could be measured
in the millions of dollars.

Babies who are microcephalic and have severe defects very often
do not live beyond a certain limited period of time. And during that
period of time, the amount of medical care that’s required, the
amount of time, both emotional and physical, that’s invested in the
family is extraordinary. So it’s a very difficult and tragic situation
that’s both emotionally difficult and highly expensive.

Mr. PALLONE. Well, unlike other countries, in the United States
we're fortunate to have these elite public health agencies, like CDC
and NIH, as well as a strong public health infrastructure to pre-
vent outbreaks from becoming full-blown epidemics.

But, Dr. Fauci, why is a strong public health infrastructure in
this country often key to avoiding the types of epidemics that we
see play out in other parts of the world?

Dr. Fauct I'm sorry. I didn’t hear the last—why is it

Mr. PALLONE. Well, in other words, my impression is that be-
cause we have such great public health agencies, we're able to pre-
vent Zika outbreaks from becoming full-blown epidemics.
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Dr. Fauct. Right. Yes.

Mr. PALLONE. And that’s not necessarily true in the rest of the
world. So, you know, if you wanted to just comment on——

Dr. FAuct. Sure.

Mr. PALLONE [continuing]. How we’re able to avoid these
epidemics because of our public health infrastructure.

Dr. FAuct. Well, as infectious diseases and public health officials,
as some of us—maybe all of us—at the table are, you’ll never be
able to prevent an outbreak of a new infection like Zika or Ebola.
The trick is to prevent it from becoming an epidemic or a pan-
demic.

And I think the reason that we do so well is because of just what
you've alluded to, Mr. Pallone, that we have in place systems. And
I think I can add a tip of the hat to the CDC, because we have,
in our Nation, unquestionably the best public health agency in the
world by far.

And that’s one of the reasons why we have the capability of doing
what they do so well, is to identify, to track, and to control. And
they’ve done that with virtually every threatening outbreak that
we’ve had and have done an extraordinary job. And not every coun-
try in the world has that capability.

Mr. PALLONE. You know, with this in mind, of course, President
Trump has proposed slashing Medicaid by over 800 billion. I be-
lieve this would decimate the Medicaid program, which plays a key
role in our public health infrastructure. And cutting Medicaid
would also further reduce our ability to provide care to those who
may need it as a result of Zika, especially pregnant women and
children born with microcephaly.

So, Mr. Chairman, you know, again, I think we should be build-
ing up our healthcare infrastructure to prepare and respond to
Zika. And it’s of the utmost importance that we ensure access to
the care and services that will be necessary to mitigate this threat.

Dr. Petersen, very quickly, you mentioned contraceptives, but
what about preventive care in general in our efforts to combat the
Zika threat, not just the contraceptives but the preventive care?

Dr. PETERSEN. Well, first, we're trying to link pregnant women
who may have been exposed to the virus to effective care through
our Zika Care Connect program, which we funded in a number of
States and areas to do.

Again, we think that the best way to deal with Zika is to prevent
it. And for that reason, we have issued travel advisories to more
than 62 countries, and they’re still working—trying to get the right
epidemiology to advise women appropriately on what measures
they could take to prevent Zika virus, as well as what areas may
or may not be safe to travel to to prevent Zika virus infection.

Mr. PALLONE. All right. Thank you.

Thank you, Mr. Chairman.

Mr. MURPHY. Thank you.

I now recognize Mr. Barton for 5 minutes.

Mr. BARTON. Thank you, Mr. Chairman.

I would just point out to my good friend from New Jersey that
what we’ve done with Medicaid is simply slow the rate of growth
that we are going to save some money over a 10-year period. We're
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n}(l)t cutting Medicaid. So I just want to set the record straight on
that.

We seem to have the top people from all the various medical
agencies that are fighting or investigating the Zika virus. Which
one of you would be considered the number one official in charge
of the research? Somebody answer.

Dr. FAucl. So 'm not sure what you mean by “in charge of re-
search.” The NIH is the primary agency responsible for the re-
search associated with what we’re talking about today. The CDC
is the agency predominantly responsible for the public health
issues of detecting, preventing, and responding.

BARDA is involved in helping the pharmaceutical companies,
and all of us develop products that are in intervention, such as di-
agnostic therapeutics. So there isn’t one person that does all of
that.

Mr. BARTON. So there’s no one in charge.

Dr. FAuct. Well, there is, because at the Department of Health
and Human Services, all of this is under the PHEMCE, which is
the Public Health Emergency Medical Countermeasures Enter-
prise, that involves BARDA, NIH, and CDC, and FDA.

Mr. BARTON. But that person’s not here?

Dr. FAuct. That person’s not sitting here, but there is a person
that does that.

Mr. BARTON. So there is somebody that is——

Dr. FAucl. Yes, the Assistant Secretary for public health, for pre-
vention and response.

Mr. BARTON. I'm not trying to be argumentative. It would just
seem to be, given the seriousness of this particular virus and the
priority that we put upon funding to try to find a vaccine for it,
that there would be a unified approach as opposed to all the var-
ious groups, all of which have super motives doing their own thing.

Dr. Fauct. Right. We have the Acting Deputy Assistant Sec-
retary here. So, Rick, do you want to comment?

Dr. BRIGHT. I can add to that, what Dr. Fauci is explaining as
well, yes. So the PHEMCE enterprise is chaired by the Assistant
Secretary for Preparedness Response, the ASPR.

Right now, we have an acting ASPR, Dr. George Korch. In 2015
and early 2016, our ASPR actually was very proactive in leaning
forward and coordinating a meeting across HHS called a disaster
leadership group. In early December 2015, we had that first meet-
ing.

In early January of 2016, we had additional meetings that in-
cluded our partners across the PHEMCE organization, which is
outside of the HHS department actually.

Mr. BARTON. Well, this individual—does that individual have the
authority to direct funding to the various agencies?

Dr. BRIGHT. That individual has the responsibility for the coordi-
nation and alignment of the activities to assure that we are work-
ing as efficiently as possible in reducing duplication so the re-
sources are used most efficiently.

Mr. BARTON. I'm not sure I understand that answer.

Dr. Fauct. The Congress gives us, individually, our resources.

Mr. BARTON. So we

Dr. Fauct. Right.
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Mr. BARTON [continuing]. Through the authorization and the ap-
propriation process, we fund each agency:

Dr. Fauct. Yes.

Mr. BARTON [continuing]. And then this individual coordinates?

Dr. Fauct. Correct.

Mr. BARTON. Well, I guess my bottom-line question is, since
you're on the front lines, each of those individuals here, do you be-
lieve that we have a unified approach and that money is not being
spent in duplicative efforts?

Dr. Fauct. Yes, I believe we do. In fact, if you look at the Zika
response that we’ve had right from the very beginning, as well as
the Ebola response, we actually had the Secretary of HHS involved
frequently on, like, weekly conference calls, and in the real hot part
of it, multiple per-week conference calls.

But the description that Rick just mentioned is the Assistant
Secretary for Preparedness and Response, the ASPR, is the one in-
dividual that coordinates what we do—BARDA, FDA, NIH, and
CDC—and that’s been the case throughout the outbreaks.

Mr. BARTON. OK. I've only got about 30 seconds.

Dr. Fauci, youre certainly the senior person here in terms of
service. You didn’t really give a direct answer to Chairman Wal-
den’s question about when we might expect an effective vaccine.
Can you give us a little more definitive, next 2 years, next year,
3 to 5 years? You put some charts up in your testimony. Just give
us kind of a ballpark figure. I'm not holding you to the exact date
and second, and just generically.

Dr. FAuct. Yes. A long time ago, a Secretary of HHS gave a ball-
park figure for an HIV vaccine, and I think she’s still regretting
having said that. So I'm not going to give you a time when we’ll
have a Zika vaccine, except to say that the process for getting to
that vaccine is right on time. And I would think it would be meas-
ured in several years at the most and maybe a couple of years at
the best.

Mr. BARTON. That’s good enough for me.

Dr. FAuct. OK.

Mr. BARTON. Thank you, Mr. Chairman.

Mr. MurpPHY. Thank you.

Ms. Castor, you're recognized for 5 minutes.

Ms. CASTOR. Thank you, Mr. Chairman.

GAO’s report today identified several areas of concern with our
country’s ability to surveil, track, and respond to Zika. Dr. Persons,
is it accurate that the Zika virus case counts likely underestimated
the total number of Zika infections, and would you explain that?

Dr. PERSONS. That’s correct. When you talk about the Zika virus,
a person can be infected but then not have symptoms in four out
of five times. So 80 percent of the folks walking around are called
human reservoirs and may not know they have that, and that’s
where the risk of mosquito control, person-to-person, and/or sexual
transmission.

Ms. CasTOR. Right. So given these challenges, how will we be
able to conduct predictive modeling to forecast the number of cases
in the future and prepare for an outbreak?

Dr. PERSONS. It’s going to be a matter of collecting high-quality
data, taking models that are currently in existence and trying to
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modify them. There are, for example, computational models on sex-
ually transmitted diseases. There’s computational models on mos-
quito-borne and vector-borne diseases, but never the twain shall
meet until this point. And so that is going to be a key focus in
terms of getting data for that and then testing those models
against the datasets as the epidemiology.

Ms. CASTOR. That’s not something that we should start and stop.
We need a consistent pathway forward.

Dr. PERSONS. Consistent research will be required for something
this complex.

Ms. CASTOR. And, Dr. Petersen, I'm aware that there were a
number of presumptively positive Zika tests that never went onto
confirmatory testing. How many of those are out there?

Dr. PETERSEN. I do not have an exact number, but one of the big-
gest problems we actually had was in Puerto Rico, because what
we found in Puerto Rico is because people who had a previous ex-
posure to dengue—which 90 percent of the population there has—
even the confirmatory test could not—for the antibody test—could
not separate—even wasn’t good enough to differentiate dengue
from Zika.

Ms. CASTOR. So was that an issue confined to Puerto Rico, or did
we have a presumptively positive Zika test here in the U.S. that
also didn’t go onto confirmatory testing?

Dr. PETERSEN. The vast majority of women in the Continental
United States, we were able to confirm the antibody test result
simply because most of those women did not have previous expo-
sure to dengue, which then causes the test to cross-react.

Ms. CASTOR. So how did you decide which specimens would get
tested or not?

Dr. PETERSEN. So in the Continental United States, we tested
them all with a confirmatory testing as part of the algorithm. In
Puerto Rico, we found out that didn’t work, and so we stopped that
confirmatory test with a test known as the PRNT.

Ms. CasTOR. OK. Since the States and all of the agencies started
keeping track of how many—since we started keeping track, how
many cases of babies born with birth defects tied to Zika have
there been?

Dr. PETERSEN. Right. Well, one of—I do not have that number
off the top of my head. I can get back to you with that. What we
do know is that this is an ongoing process, because many of the
women that have been infected so far have not delivered yet. And
so this is an ongoing process of——

Ms. CASTOR. Certainly, the CDC would have, to date, just since
we started keeping track, the number of cases of microcephaly and
other birth defects tied to Zika, knowing that we have to monitor
these babies probably for many years.

Dr. PETERSEN. So I think it’s very important to monitor these
women as they deliver and see the ultimate impact on their
fetuses, both at delivery and long-term consequences. We do know
that in the U.S. territories, there’s been more than 3,700 women
that we've identified who have become infected during their preg-
nancy and about 1,700 in the Continental United States.

Ms. CAsTOR. Right. I have—based upon the CDC update last
week, we've had about 5,640 pregnant women with a known Zika
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virus. And I was just trying to get to how many we have today born
with birth defects, and so if you can please provide that.

And these are heartbreaking consequences for these families.
And I do know, based upon recent research, that they are calling
this a spike in birth defects across America because of Zika. Would
you characterize it that way?

Dr. PETERSEN. I think there is a spike of infections—I mean, of
these birth defects simply because this outbreak was so large last
year and these women are now delivering.

I was just handed the answer to your question.

Ms. CASTOR. OK.

Dr. PETERSEN. And in Puerto Rico, they’re currently reporting 35
cases with birth defects and 72 in the Continental United States.
However, we know from our studies that about 10 percent of the
women who were infected during pregnancy will go on to deliver
a baby that has been affected by Zika virus.

Ms. CASTOR. There are so many other questions, Mr. Chairman.
I look forward to the committee’s continued attention to this.
Thank you.

Mr. MURPHY. Thank you.

I now recognize Mr. Griffith for 5 minutes.

Mr. GRIFFITH. Thank you very much, Mr. Chairman.

And I'm going to start with Dr. Bright. In your just general info
on BARDA, it says: BARDA meets its mission by supporting prod-
uct innovation, advanced development, acquisition and stockpiling,
and building manufacturing infrastructure.

Given the threat of emerging, infectious mosquito-borne diseases,
would BARDA’s mission for developing medical countermeasures
also include the development of mosquito-control technology?

Dr. BRIGHT. Thank you for that question. It is a very important
question. And currently, the short answer is no, our scope does not
include a vector control. However, we have been monitoring it very
closely as an innovation in vector control and are considering is
there data to support that vector control can also be associated as
a medical countermeasure in the reduction of the disease. And so
we are working closely with the companies to better understand
those technologies.

Mr. GRIFFITH. That’s interesting, and I'll see what I can figure
out, but I agree. It’s probably something that ought to be in your
wheelhouse, so to speak.

I'm going to switch and jump off of some of the issues that we've
heard today. And Dr. Petersen talked about the situation in Puerto
Rico a few minutes ago related to dengue and the testing to deter-
mine whether or not Zika is there when you have a population that
has been exposed to dengue.

And, Dr. Fauci, that raises the question, when you were testi-
fying about the vaccines and the DNA vaccine where you take a
part of the gene of the Zika virus and the body then responds to
the protein, because of the close relationship with other diseases
like dengue and chikungunya, does that mean that there’s a possi-
bility, and should we be looking for it, that the vaccine, for one, will
inadvertently or maybe intentionally create a vaccine for all three
of those diseases which are so closely related?
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Dr. FAuclt. Well, we should be so lucky. But unfortunately, that’s
not the case. Because even though there’s cross-reactivity of anti-
bodies, for example, from Zika to other flaviviruses like dengue and
yellow fever, there’s not cross-protection. So if you have an anti-
body against one, you don’t protect against, even though they can
be confused in a laboratory test. They’re not physiologically protec-
tive.

But having said that, Mr. Griffith——

Mr. GRIFFITH. I was hoping.

Dr. Faucl. Well, wait a minute, hope springs eternal. Because
having said that, there is work going on right now to actually try
and develop a universal flavi vaccine where the component of the
vaccine that you present to the body is a common part of the
flavivirus that actually is in all the flaviviruses. Whether or not
that part is going to induce a protective response is unclear, but
there is work thinking exactly as you’re thinking right now: Can
you actually get a universal—the same ways we're trying for uni-
versal influenza vaccine.

Mr. GrIFFITH. All right. I appreciate that. Thank you.

Dr. Petersen, you raised the issue, of course, about Puerto Rico
and dengue, and they, of course, had so much exposure last year
to Zika that they won’t show as much exposure this year because
such a large percentage of the population was already exposed. And
I was just wondering, what work is being done.

And I'm going to switch gears on you just slightly, so bear with
me. I read a report and was somewhat concerned that—even
though it was a very small study that—back in March, the Amer-
ican College of Cardiology said that there’s a link between Zika and
heart disease. And since we have a large population that was, in
fact, exposed to Zika, is there any work being done to see if there’s
a larger study that could be done to determine what the links be-
tween Zika and heart disease, if any, are out there?

Dr. PETERSEN. We do not have a specific study looking at heart
disease—looking at that link between heart disease and Zika. What
we are looking at is of the general spectrum of syndromes associ-
ated with infection with the Zika virus, heart disease being just
one of them.

There’s a variety of neurological conditions that we’re looking at
as well. So it’s part of a longer, larger effort to look at the complete
spectrum of disease manifestations with Zika virus.

Mr. GRIFFITH. And when you say you’re looking at other neuro-
logical issues, that’s not just in newborns or the fetus. Is that cor-
rect?

Dr. PETERSEN. Correct.

Mr. GrRIFFITH. All right. I appreciate that.

Dr. Persons, GAO reports that the grant funds awarded for mos-
quito control may not make it to some local control districts and
that the CDC does not directly monitor mosquito control entities
for the use of grant funds.

Assuming that is correct, what do we need to do to make sure
that the money we’re spending is actually being monitored and it
actually goes to where we think it’s going, which is to control mos-
quitos?
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Dr. PERSONS. I just thank you for the question, Mr. Griffith. I
think persistent oversight, guidance, perhaps changes in policy in
terms of the rules or the structure in which CDC does these block
grants so that they can be specifically targeted only for mosquito
control efforts and not for other things that a State may wish to
sponsor, I think is——

Mr. GRIFFITH. I appreciate it.

Dr. Petersen, I'm sorry, I'm out of time. So I would give you a
chance, but I don’t have the time to respond, so I have to yield
back. Or to give you a response.

Mr. MURPHY. Thank you.

Ms. Schakowsky, you're recognized for 5 minutes.

Ms. SCHAKOWSKY. Thank you.

First, let me apologize. I'm the ranking Democrat on a hearing
that’s going on upstairs, and so I apologize that I missed your testi-
mony.

Given the importance of developing a Zika vaccine, hundreds of
millions of Federal dollars have been obligated to conduct clinical
trials. I understand there’s 32 vaccine candidates that are being
studied in the U.S., and the U.S. Government has helped to par-
tially or fully fund a number of those vaccine candidates.

So it’s my understanding also that the drug manufacturer Sanofi
has received over $40 million from the U.S. Army to conduct a
phase 2 trial for one of the vaccines, with the possibility of access-
ing up to 130 million more in taxpayer funding for phase 3 trials.
All told, nearly $300 million of Federal dollars have been obligated
for vaccine development to date. So stick with me for a minute.

While it’s critical that we develop and manufacture an effective
vaccine to combat Zika virus, it’s just as critical that the vaccine
be available to everyone who needs it. I'm also very concerned that
Sanofi recently rejected the Army’s request for a, quote, “fair,” un-
quote, price for the vaccine.

Earlier this year, I led 10 of my House colleagues in sending a
letter to the Army raising concerns about their plans to issue an
exclusive license to Sanofi for the vaccine that U.S. taxpayers
helped develop. In addition, Governor Edwards of Louisiana, one of
the States that has been hit hardest by the Zika virus, sent a letter
to the Army that raised similar concerns.

I'd like to ask unanimous consent to enter both of these letters
into the record.

Mr. MURPHY. Could we review this? I'm assuming that would be
OK, without objection.

Ms. ScHAKOWSKY. OK. Dr. Fauci, given the enormous investment
of taxpayer dollars into the development of a Zika vaccine, do you
agree that we need to use every tool of the Federal Government to
ensure that the vaccine is affordable?

Dr. FAuct. The answer to that question is yes, but it is a com-
plicated issue, Congresswoman, as you well know, because we don’t
really have the mechanisms to influence pricing of a product, even
products in which we make a major investment for the develop-
ment of.

Certainly, we feel, as scientists and public health officials, that
the work that we do in the development of vaccines should be
available to everyone and anyone who needs it. So, if you're asking
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is that the answer to the question, it is absolutely, I feel that we
need to do that. Whether or not we have mechanisms in place right
now to guarantee that, I don’t think we do.

Ms. SCHAKOWSKY. But it is true, isn’t it, that vaccines are most
effective when the vast majority of the public is immunized? So if
it’s priced out of reach of many, won’t this be a problem in getting
control of the whole disease?

Dr. FAucl. Sure. Yes, it would, obviously, it would be. I mean,
if you cannot vaccinate the people who need it—and you correctly
said that a vaccine, particularly in an outbreak situation, the more
people that get vaccinated, the more control you get over the out-
break. So I agree with you that it’s essential, to the extent that we
can do that, to vaccinate where appropriate as many people as we
possibly can.

Ms. SCHAKOWSKY. It’s just a big concern to me since the Army
actually said that they would not guarantee a fair price, and yet
we're prepared to use taxpayer dollars to lay out perhaps as much
as $130 million

Dr. Fauct. Right.

Ms. SCHAKOWSKY [continuing]. To them potentially without any
ability to control that.

Let me just raise another concern. It’s important also to remem-
ber the damaging impact that the repeal bill that just passed the
House of ObamaCare and the Trump budget would have on Med-
icaid and our ability to respond to public health crises, like another
Zika outbreak.

The per-capita cap included in both the—in TrumpCare and the
Trump budget would make it nearly impossible for States to ex-
pand services and the number of eligible individuals during a pub-
lic health emergency, as Michigan did during the Flint water crisis.

Moreover, under a per-capita cap, there is simply no way any
State could provide access to a high-priced drug to all of its Med-
icaid beneficiaries. And depending on how the final Zika vaccine is
priced, Medicaid programs could already face challenges in trying
to pay for the drug, and those problems would only be compounded
if Medicaid was drastically restructured as Republicans have called
for.

As this committee investigates the public health response to the
Zika virus and considers how we might prepare for future chal-
lenges, it’s critical to remember the important role that Medicaid
has played in responding to public health emergencies and the dev-
astating effect that Republican proposals to cap Medicaid would
have on our ability to respond to those emergencies.

I yield back.

Mr. MurpPHY. Thank you.

Dr. Burgess, you're recognized for 5 minutes.

Mr. BURGESS. Thank you, Mr. Chairman.

And I would just point out that Bill Clinton, in 1995 and 1996,
proposed a per-capita cap for Medicaid because he was worried
about running out of other people’s money. And he was praised by
the editorial board of the New York Times at the time, and every
Democratic Senator then sitting wrote a letter to the President
wishing him success in that endeavor.
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So I actually have a question that I'm going to ask, but it’s going
to be for the record. We did hear comments about an emergency
fund proposed by one of the appropriators. And for just general
purposes, we are an authorizing committee. We're not an appro-
priating committee.

The difference between authorizers and appropriators—and, of
course, at the NIH and the CDC you know this—the difference be-
tween authorizers and appropriators is there are no buildings
named for authorizers. But we are the authorizing committee, and
I think we have already authorized that that Representative
DeLauro asks for.

And I'm referencing now a compilation of the U.S. Code from
January 4, 2012, title 42, chapter 6(a), subchapter 2, Powers and
Duties, under part B in general: “The Secretary shall award com-
petitive grants or cooperative agreements to eligible entities to en-
able such entities to improve surge capacity and enhance commu-
nity and hospital preparedness for public health emergencies.”

So I believe the authorizing language is already there. And so my
question that I'm going to submit to you for the record is, is that
a correct statement? Do you feel that you have the authorization
that you need and now we need to pay attention to the appropria-
tions side of this? Or is, indeed, there different authorizing lan-
guage that you would require?

Dr. Petersen, let me just ask you, because you—I wasn’t going
to bring this up, but then you referenced it and so you provoked
me, and now I'm going to do it. You said the best way to deal with
this disease is to prevent it. And I agree with that. I agree whole-
heartedly. And when you said that, I went on your Web site and
I looked at your Zika page and I looked at your travel warnings.

And can I just tell you, they’re muted. Someone talked about the
computational models for the dispersion of this virus throughout
various populations. I don’t think there was any computational
model that predicted what happened in the country of Brazil a few
years ago. I mean, I think it caught people by surprise. I don’t
think the computational models for Ebola 2 years ago quite con-
formed to what people thought they would.

So while I'm sympathetic to the fact that computational models
can help, my concern is, especially with Zika—I mean, I'm one of
two States where Zika has been locally transmitted. But, I mean,
these are rare, rare, rare conditions. Most of the people that get
Zika had to go somewhere and get it and then bring it home to
Texas or Florida. Is that not correct, Dr. Petersen?

Dr. PETERSEN. That has been the experience to date as true.

Mr. BURGESS. And, again, along your lines of wanting to prevent
it is the best strategy, and I agree with that, I'll just say, I think
we should be doing more as far as educating the public. When
we've had discussions with the State Department and your agency,
it seems to be this: We’re pointing to each other to do the work.
Someone needs to tell people don’t go if you don’t want this disease,
particularly at certain times of the year.

Now, I recognize that there’s certain altitudes you can go to and
won’t be affected, but generally it is not a good idea, particularly
if you're in a family that is contemplating a pregnancy somewhere
in the future. Maybe you might not want to do this.
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Dr. Borio, let me just ask you—and I know we’ve talked about
this before, but it has been some time ago. And you had in your
written testimony the issue of vector control with the Oxitec mos-
quito.

And there was great concern last summer, this was a public
health emergency that was declared by the President, and yet the
difficulty with getting the technology for that genetically modified
mosquito into areas where it could actually help, it seemed to be
very difficult.

In the 1950s, they eradicated the screw-worm fly—and I don’t
recommend googling that during brunch—but they eradicated the
screw-worm fly rather effectively with using that same type of tech-
nology, maybe a little bit different now than it was then, but ter-
ribly effective.

And one of your statements says that perhaps there’s guidance
coming from the FDA that we could approach this in a different
way now than what we did last August?

Dr. Borio. Thank you for your question, Dr. Burgess.

So, you know, first, I would just like to stress how important vec-
tor control is, and it’s an area of unmet need. It’s quite challenging
to control the vectors that we need to control, as we were till last
year, in the areas of local transmission. And as a physician and sci-
entist, I have to stress that this technology seems very promising,
and it really deserves to be evaluated more thoroughly. It’s in early
development, but it deserves its chance to show whether it can as-
sist in this area of unmet need.

The company had a plan to do a field trial in the area of Key
Haven, Florida, last year. And for a variety of reasons, including
significant resistance by the population that voted against in the
local area, the study did not proceed. We continue to maintain a
very open line of communication with the company to explore addi-
tional studies.

In the meantime, we have published draft guidance that would
transfer the authority for oversight of this technology to the EPA,
and we are in the comments period right now. We're reviewing
comments received.

But the goal for this draft guidance would be to provide a more
consistent and cohesive framework for regulating these types of
technologies under a more, you know, consistent regulatory agency,
which really has a lot of responsibility for vector control when
they’re for pesticides.

Mr. BURGESS. Thank you.

Mr. MurpPHY. Before I recognize Mr. Tonko, Ms. DeGette, you
have a request.

Ms. DEGETTE. I just wanted to renew Ms. Schakowsky’s request
for—unanimous consent request for the two letters, which I agree
with them, but also just to make the record complete for Sanofi’s
response dated May 22, 2017.

Mr. MurpPHY. Without objection, those will be accepted.

[The information appears at the conclusion of the hearing.]

Mr. MURPHY. Mr. Tonko, you're recognized for 5 minutes.

Mr. ToNKO. Thank you, Mr. Chair.

I'd like to look at the diagnostic testing of Zika. To effectively re-
spond to a Zika epidemic, we must be able to determine who is in-
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fected. But diagnostic testing of Zika remains one of the most
pressing challenges. There’s a number of diagnostic tests author-
ized by FDA, but these tests have limitations.

GAO’s report today identified these challenges. Specifically, GAO
stated that certain tests detect the presence of a virus, which may
or may not be Zika.

So, Dr. Borio, why has it been difficult for some tests to isolate
the Zika virus?

Dr. Borio. Sure. So these are—there’s inherent scientific chal-
lenges with developing diagnostic tests for Zika, especially the sero-
logical tests. But I think it’s important to recognize that all of the
tests that have been authorized by the FDA meet performance
standards, all of these tests. And if used appropriately, as rec-
ommended by the CDC, these tests perform well and should be
able to give an answer to patients about whether they’ve been ex-
posed or infected with Zika virus.

The only remaining challenge today with the tests that are avail-
able really has to do with the population in Puerto Rico, which, as
Dr. Petersen explained, because of coinfection with other
flaviviruses it may not be really possible to make a definitive diag-
nosis.

Other than that, we have developed—you know, used the limita-
tions of the performance of these tests, but relied on algorithms to
be able to give us the answers we need. They all meet standards.

Mr. ToNko. OK. Thank you.

And, Dr. Borio, I also understand that the window during which
the Zika virus can be detected is relatively short. How does that
complicate diagnostic testing?

Dr. BORIO. Sure. So the window really impacts on the utility of
the molecular-based test, the PCR-based test, which is able to de-
tect a virus in the clinical specimen in the acute period of infection.
If the window is so limited, it’s possible that all the tests might
miss detecting the virus when it’s present.

For that reason, the CDC algorithm recommends that for those
patients for the population that is being tested, a negative test
should be followed by the serology test, which measures the anti-
bodies against Zika.

Mr. ToNKO. Thank you.

Dr. Persons, according to your report, a total of 15 diagnostic
tests are authorized and vary in their performance. But your audit
found a number of issues with developing accurate diagnostic tests.
So my question is, why is it key that when an infectious disease
confronts the U.S. we quickly develop an effective diagnostic test?

Dr. PERSONS. Yes. So thank you, Mr. Tonko, for the question.
The answer is simple in terms of the efficacy of the diagnostics
goes right to the data that feeds into the epidemiology, which feeds
into the clinical treatment, which feeds into the modeling and
things that might be required to be more predictive and proactive
in these things. So it’s all a system that’s complex and adaptive,
but it hangs together. And diagnostics are very important to this
conversation.

Mr. ToNKO. So what does it mean for our overall preparedness
that there were these difficulties regarding diagnostic test develop-
ment for the Zika virus?
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Dr. PERSONS. I think it just means that in taking a more
proactive approach, we need to try and get—a lot of our rec-
ommendations are really data or information providing oriented.

For example, if you're a manufacturer, you need to get well-
curated data samples to understand, you know, which one contains
Zika, in this case, which one does not, so you're really getting down
to those very important metrics on performance.

Also, just getting out to the user, so whenever you have the best
available science and those numbers, those test results from the di-
agnostic testing regime, that they get put out to the user base so
they efficiently are able to compare apples to apples and do a risk-
based analysis at the point of care on which ones might be avail-
able and might best be used.

Mr. TONKO. Are there other things that we should be doing dif-
ferently?

Dr. PERSONS. As I mentioned before, I just think the idea of a
more proactive framework on doing that data is gold in this case,
so really focusing on that. Putting resources on that data is not
going to come for free, but maybe being more expansive about
which data you might be able to get.

Again, having a framework for the rapid divulgence of science
and best available competitive science as well as information to the
marketplace so that they can develop rapidly and go through the
regulatory process under EUA in this case.

Mr. ToNKO. Thank you very much.

Mr. Chair, I yield back.

Mr. MUrPHY. Thank you.

Before we recognize the next, Dr. Burgess, you have a UC re-
quest.

Mr. BURGESS. Mr. Chairman, I ask unanimous consent to insert
an article from the journal Obstetrics & Gynecology on emerging
infectious diseases.

Mré1 MurpHY. Without objection, we’ll include that article in the
record.

[The information appears at the conclusion of the hearing.]

Mr. MURPHY. Mr. Collins, you're recognized for 5 minutes.

Mr. CoLLINS. Thank you, Mr. Chairman. I want to thank the wit-
nesses.

If 'm a young woman watching this hearing, I want to ask a few
questions because there might still be some confusion. So, Dr.
Borio, if a woman wants to know if she has contracted Zika, would
you simultaneously recommend she get a PCR test and an ELISA
test, I mean, just to pick up either the antibodies or in the PCR?

Dr. Borio. Dr. Petersen might correct me, but my understanding
is that if a woman who is at risk for Zika infection is pregnant, she
should be tested. And the algorithm requires that she will have a
PCR-based test, and if it’s negative, it’ll be followed up with a se-
rology test. And that way

Mr. CoLLINS. So you wouldn’t do them simultaneously. You'd
make her come back a second time?

I mean, if the PCR test is negative—I mean, clearly that—it may
have just passed her bloodstream, and then would she have to
come back and have another test done? Why wouldn’t we do
them——
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Dr. PETERSEN. Both tests could be done on the same blood sam-
ple, so it would not necessarily require her to come back.

Mr. CoLLINS. OK. So the protocol would be they draw her blood,
they test it with the PCR test. If that comes back positive, well,
then she knows she’s been infected. If it comes back negative, using
the same sample, she doesn’t have to come in again. Protocol would
be to run through an ELISA.

Dr. PETERSEN. Right. Well, it’s complicated, but there’s actually
two different scenarios. Somebody that has symptoms—as opposed
to an asymptomatic pregnant woman. For somebody who has symp-
toms, the algorithm depends on the time that they present to med-
ical care after their symptoms develop. That will determine what
algorithm is actually used.

For an asymptomatic pregnant woman, the current guidelines
suggest that she has an IgM test first and an antibody test fol-
lowed by a PCR test. We are reconsidering those recommendations
at the current time, and we expect to have a new algorithm in the
upcoming weeks as new information becomes available.

So we are working actually on trying to streamline the testing
algorithm to try and make it both simpler for the woman as well
as the physician ordering the test.

Mr. CoLLINS. I mean, I would think there’s a lot of asymptomatic
women that just want the peace of mind and that that would be
a fairly normal thing.

So another question maybe, Dr. Petersen. We’ve heard that if a
woman is tested positive for Zika, she’s not pregnant, do you have
a timeframe during which she would feel comfortable or safe in get-
ting pregnant subsequent? Is it 3 months, 6 months, a year? Or at
what point in time would a young woman who has tested positive
for Zika feel comfortable getting pregnant?

Dr. PETERSEN. Well, there’s two issues here. One issue is does in-
fection before conception actually lead to birth defects, and that an-
swer is still not known. We have no evidence that that’s the case
so far, but out of an abundance of caution, we are advising women
to wait—I can’t remember the exact number—2 to 3 months—S8
weeks. Sorry. Thank you, Tony—8 weeks to conceive after potential
exposure.

Mr. COLLINS. Again, that would be good information.

Now, Dr. Fauci, you did mention, you know, the individual
thought we might have an HIV vaccine at some point, which we
don’t. So HIV is an RNA-based virus, so is influenza, so is Zika.
So on these viruses that tend to mutate, like that’s why we have
to come up with a different strain of influenza year after year after
year and—what would be different about Zika compared to some-
thing like influenza or HIV where we wouldn’t have a single defini-
tive vaccine, but yet would have to keep looking at potential
mutations each season?

Dr. FAuct. That’s a very good question. And there is a big dif-
ference between the mutations of the RNA virus influenza and the
mutations of viruses like dengue, like Zika, like yellow fever.

The mutations that are associated with influenza have a major
impact on the efficacy of a vaccine. So you can have mutations that
have no impact on the virus’ phenotype, namely what the virus
looks like and how the body sees it. That’s not the case with influ-
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enza. When influenza makes those mutations, you almost always
have to get a new vaccine. That’s the reason why we get a new vac-
cine every season practically.

But when you have other RNA viruses, like flaviviruses, when
they mutate, they tend to have mutations that don’t have a func-
tional effect, usually. I mean, you’ll have an exception to that, but
the mutations that generally occur with flaviviruses are mutations
that don’t impact with the vaccine.

So, for example, yellow fever is an RNA virus. That will have
mutations. If you do sequences of one versus the other, you will al-
ways see mutations because RNA viruses like to mutate. The crit-
ical issue is, is the mutation functionally relevant? And for the
most part, for the ones we’re talking about today, they’re not func-
tionally relevant.

Mr. CoLLINS. So that should give us all a little more opti-
mism——

Dr. FAUCL. Yes.

Mr. COLLINS [continuing]. Related to Zika compared to things
like influenza.

Dr. FAuclt. You're right. You're absolutely correct.

Mr. CoLLINS. Thank you for that clarification.

I yield back.

Mr. MURPHY. Congressman Ruiz is recognized next for 5 min-
utes.

Mr. Ruiz. Thank you very much.

I'm really glad that we’re having this hearing. It’s the right topic
at the right time. We really sincerely and genuinely have to learn
from the past and what we did the first time so that we don’t make
mistakes that are detrimental to people. And why is that impor-
tant? Because these are real people who have to take the burden
of the human toll.

And what’s most distressing to me and we know most distressing
to all of us, but me as a physician and now as a father, is the toll
it has on children that are born with microcephaly, the develop-
mental problems, the lifelong distress and concern and stress on
that kid and the neighborhood and the parents, not to mention, the
illnesses that may appear on adults and kids that we still don’t
know yet but that confirms with Guillain-Barre, heart disease, and
other things that may appear 10, 15, 20 years down the road.

So I want to focus on the funding and the approach to
pandemics. First, Dr. Petersen, did you get what you asked for?
Did the CDC get what they asked for in the initial round? And if
not, what was the gap?

Dr. PETERSEN. The CDC got a sufficient amount of funding to
then mount a very robust response to the outbreak. It wasn’t what
we asked for, but it was sufficient to certainly prioritize resources
to the highest risk areas, such as Puerto Rico, Texas, Florida, et
cetera.

Mr. Ruiz. So when you say that you didn’t get what you asked
for and yet you say that you have to do the research that you need,
if you don’t get what you ask for, if you don’t get what you need,
then that can delay the research that needs to be done in order to
expedite a vaccine, expedite treatment, expedite understanding.
Correct?
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Dr. PETERSEN. I think what’s important to know——

Mr. Ruiz. No. 'm asking about whether or not the funds that
you get on the front end will affect the time it takes to develop a
vaccine and the treatment and the research to understand how to
combat it better. Is that correct?

Dr. PETERSEN. Yes.

Mr. Ruiz. Yes. And what are the consequences, therefore, mean-
ing that if you don’t have a vaccine, if you don’t have a treatment,
if you don’t understand, then we can be a year, 2 years, 3 years
delayed in making sure that we’re prepared the next time this hap-
pens.

Dr. Fauci, I want to talk about the response and the approach
that we did on the last pandemic that approached our territories
and also in the U.S. There is a difference between the wait-and-
see approach because we just don’t have enough information, we
don’t know what this is going to look like, or the rapid-response
prevention so that we can contain a pandemic at the site so it
doesn’t spread and have a human toll, whether it’s in the terri-
tories, in the U.S.

Tell me why the wait-and-see approach with pandemics is the
wrong approach to treat a pandemic.

Dr. Fauct. Well, it depends, sir, what you mean by “wait-and-
see,” to do what? With regard to the vaccine, which I'm responsible
for, we didn’t wait to see anything. The virus was isolated. It
was

Mr. Ruiz. The wait-and-see approach in terms of, once you iden-
tify, do we go and respond to contain the virus or do we wait to
see how virulent and how intense or how rapid it will spread?

Dr. Fauct. Well

Mr. Ruiz. Do you wait to contain and see what happens, or do
you want to go rapid response to prevent it at the scene?

Dr. Faucl. OK. So that’s a question that’s a CDC question, and
the CDC didn’t wait. And I'll hand it over to Dr. Petersen be-
cause——

Mr. Ruiz. No. I'm not saying they waited. I'm talking about our
ability to fund the programs initially. It was Congress that waited
to give the funds.

Dr. Fauct. Well—OK. So if you're talking about funding, then
let’s just go back and reframe the answer. When we were aware
of the difficulty—both the CDC and ourselves and the FDA and
BARDA—we actually proposed a budget for each of us that the
President asked for, and we didn’t get that until months later.
However——

Mr. Ruiz. There was some delay time. And I think that the point
I'm making is that there’s a latency, and sometimes you don’t see
the immediate effects of a virus until later through the years, and
that all depends on the virus. It’s not as gruesome as the Ebola.

Let me take a step back and look at the big picture. If you were
a Zika virus and you wanted to wreak havoc on this world and you
wanted to infect as many adults and as many children as possible,
then you would want to decrease funding to stop or slow down the
development of a vaccine, the treatment, or mosquito vector trans-
mission prevention programs, and you would want to decrease
funding in the NIH budget and the CDC budget.
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If you were a Zika virus and you wanted to infect as many
women and children as possible, then you would think about
maybe finding a way to deny coverage for maternity care or make
it optional

Mr. MURPHY. The gentleman’s time has expired.

Mr. RUIZ [continuing]. And even oral contraceptives. And that’s
exactly what we have to think about.

Mr. MURPHY. The gentleman’s time has expired. I think the gen-
t%leman should be careful with the accusations you're saying on
that.

Who's next?

Mr. Walberg, you’re recognized for 5 minutes.

Mr. Ruiz. For the Zika virus, maybe.

Mr. WALBERG. Thank you, Mr. Chairman.

Dr. Fauci, while much has been learned about Zika virus, we
talked about that today, many unknowns remain. With regard to
research into the link between the Zika virus and microcephaly, is
there any research about other factors? For example, since mercury
has been linked to microcephaly for microcephaly cases in north-
east Brazil, is any research being conducted on the levels of
methylmercury and the mothers of the microcephaly babies?

Dr. FAuclt. To my knowledge, Mr. Walberg, the idea of looking at
mercury as a factor in this is not being done, and I believe—not
I believe—I know the reason why we’re not focusing on that is that
the evidence that the virus itself is capable of causing these defects
is now pretty overwhelming as being the cause. Now, the idea of
there being other secondary cofactors, there’s no evidence offhand
that there are any other contributing factors such as mercury.

Mr. WALBERG. OK. Well, similarly then, is any research being
conducted into the effect that a previous infection with another
flavivirus, such as dengue or chikungunya, could have on the rate
of severity of microcephaly?

Dr. Fauct. Yes. That is a good question and a good point. And
the answer is, we are looking now from an epidemiological cohort
study of individuals who have prior exposure, because there is this
phenomenon that may or may not be relevant, we don’t know, of
antibody enhancement, at least in individuals who get infected
with one form of dengue, one serotype and then another serotype.
There’s no solid evidence that preexisting response to one flavivirus
like dengue has an impact on another flavivirus like Zika or yellow
fever. There’s no evidence yet that that’s the case, but we are look-
ing at that.

Mr. WALBERG. OK. Thank you.

Mr. Petersen, what research has the CDC undertaken or what
research do you plan to undertake into the link between Zika and
microcephaly and other birth defects?

Dr. PETERSEN. Right. So I think we've definitively established
that Zika virus causes microcephaly, and I agree with Dr. Fauci,
the studies we’ve done have not identified other cofactors, to date,
that would influence that progression towards severe diseases in
infants.

It’s important that we—to know that we really don’t understand
the full spectrum of Zika virus infection and its effect on fetuses
and children born to mothers exposed to the Zika virus. So it’s im-
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portant that we continue our birth defects registries, as Dr. Fauci
has mentioned, both here and in the U.S. territories so that we can
really establish the full spectrum of diseases, disease outcomes as-
sociated with this virus.

Mr. WALBERG. Dr. Persons, could you identify some critical chal-
lenges that could likely arise with the next emerging infectious dis-
ease outbreak?

Dr. PERSONS. So, yes, thank you for the question. The critical
challenges we would see, again, is if we're more reactive, you’re
going to see a lot of the same sort of things. If it’s particularly in
the case of mosquito-borne, we’re going to be much more reactive
in terms of how we’re dealing with that. We’re going to be surging
this way and lurching that way as an entire system. You're going
to have a lot of rush to try and do something, and then, of course,
that’s always counterbalanced against the idea of getting, you
know, getting data but then getting quality data and then acting
upon that data and building your response effectively. So those are
the things that we think will continue to happen.

Mr. WALBERG. OK. I yield back.

Mr. MUrPHY. Mrs. Walters, you're recognized for 5 minutes.

Mrs. WALTERS. I would like to thank the chairman for holding
this hearing and the witnesses for their comments.

On March 31, the California Department of Public Health an-
nounced that two breeds of mosquitoes that can carry the Zika
virus have been found in 10 California counties, and my district is
located in one of those 10 counties.

Dr. Fauci, just recently, it was determined in Laos that there is
a third mosquito more prevalently found throughout the United
States that can carry the Zika virus. Is this correct?

Dr. Fauct. Yes, that is correct, Mrs. Walters, but I think it’s im-
portant to point out, since this subject always comes up, that the
demonstration of the potential of a particular mosquito that can
transmit the virus is not necessarily correlated with that mosquito
in the field transmitting it.

Right now, it’s very clear that the overwhelming dominant mos-
quito that is responsible for this is the Aedes aegypti. Even though
there have been studies in the lab where you take a group of mos-
quitoes of different species and you see if, in fact, the virus can sur-
vive in those mosquitoes, and the answer is yes, there are multiple
mosquito types that can. The question is, will they, in fact, in the
field do that? And there’s very strong doubt that that is the case
right now.

Mrs. WALTERS. So would you say that this would present any ad-
ditional risk to the United States?

Dr. Fauct. No. I wouldn’t say zero, but I think that what we’ve
seen over the past now 2 years is the dominance of the Aedes
aegypti mosquito. And if you look at, for example, the risk that
we’'ve seen now in Florida and in Texas, the mosquitoes that are
in that area, the Gulf Coast area, are the Aedes aegypti mosqui-
toes, and it is almost certain that that’s the mosquito that’s doing
the kind of local transmission that we've seen in Florida and the
local transmission that we’ve seen in Texas.

Mrs. WALTERS. OK. While the Department of Public Health has
acknowledged that the transmission risk of Zika throughout the
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State of California is low, we must still be diligent in combatting
the spread of invasive mosquitoes. Part of that includes education
efforts that encourage residents to focus on controlling mosquito
growth through proactive measures like eliminating all indoor and
outdoor standing water and using window screens. Significant
strides have been made, but more work and outreach is needed to
avoid a Zika epidemic.

Dr. Bright, what role has mosquito or vector control played in
our response to Zika in the United States?

Dr. BRIGHT. Thank you for your question. So right now, the CDC
has had the lead on vector control and understanding vector control
and repellants and insecticides, and their use and how it will im-
pact and reduce the spread of Zika.

BARDA has not been focused, at this point, as a vector control
as a form of a medical countermeasure, so we haven’t supported
those areas, but CDC has the lead on other vector control.

Mrs. WALTERS. What would you say that the role of the Federal
Government should play in mosquito control?

Dr. BRIGHT. I believe if the data would support that vector con-
trol and reduction of mosquitoes carrying the disease that can
cause significant public health impact, then there would be a sig-
nificant role for the Government to ensure that that medical coun-
termeasure or that approach is used as an effort to reduce the
transmission of that disease.

I do not think at this point we have a significant amount of data
that show clearly that even if you reduce the population of certain
mosquitoes, it correlates with a reduction of disease in those areas.
So we need to get additional data in that area.

Mrs. WALTERS. OK. Is spraying insecticide an effective solution
when dealing with breeds that carry Zika?

Dr. BRIGHT. I don’t have data on that. I would defer to my CDC
colleague, Dr. Petersen, to address that.

Dr. PETERSEN. What we do know is that in Florida, the mosquito-
control efforts that we did there appear to have stopped the out-
break in south Florida. It’s important to know that spraying pes-
ticides is just one part of a comprehensive strategy to mitigate
against vector-borne diseases such as Zika virus.

Mrs. WALTERS. OK.

I yield back the balance of my time. Thank you.

Mrs. BROOKS [presiding]. The Chair now recognizes the gen-
tleman from Pennsylvania for 5 minutes.

Mr. CoSTELLO. Thank you. Currently, there is not a specific ther-
apy or vaccine approved for the Zika virus by FDA, but several vac-
cines are in various stages of development, with one experimental
vaccine currently in phase 2 trials being tested in humans.

Dr. Fauci, that’s correct?

Dr. FAucl. Yes.

Mr. COSTELLO. And are there preliminary test results for the
vaccine that is in the phase 2 trial?

Dr. Fauct. Yes. So right now, the data that we have so far in the
DNA vaccine, the one to which you’re referring, Mr. Costello, is
that clearly there are no safety red flags. The signal that we're
having is that there does not seem to be any safety issues.
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In the phase 1 study, in the early part of the phase 2 study, it
has become clear that this vaccine induces the kind of response
that you would predict from an extrapolation from the animal
model that it would be protective. In other words, the titers of anti-
body are high enough that are induced by this vaccine that you
would make a prediction, if it acts like the virus acts in the
nonhuman primate model, that it would be protective upon expo-
sure.

Mr. CoSTELLO. And this question may have been asked, I apolo-
gize if it has, an updated timeline as to the completion of the vac-
cine that is in the phase 2.

Dr. FAuclt. Sure. The phase 2a, and now we’re going to go into
2b in a few months, is scheduled for about 2,500 individuals. That
may go up to 5,000 individuals. The timeline of when you're going
to get an efficacy signal is very variable because it depends on two
things: one, what the inherent efficacy of the vaccine is, because a
very effective vaccine is going to give you a signal more quickly.
The other probably more important determining factor is going to
be how much infection there is in the community in which you’re
testing.

So if there’s a very, very low level of Zika this coming season,
particularly, for example, in the summer in Puerto Rico, it may
take a few years before you get enough cases in the vaccine versus
placebo to say it works. So that’s the reason why, when I answered
a similar question, I said it’s really unpredictable. It can be as soon
as a couple of years, a year and a half, 2, or as far as 3 or 4 or
5 years.

Mr. CosTELLO. Thank you.

Does anyone else have anything to add to that?

If not, I'll yield back.

Mr. BURGESS. Will the gentleman yield?

Mr. CosTELLO. I’d like to yield my time to Dr. Burgess.

Mr. BURGESS. Dr. Fauci, in 2014 when we were dealing with
Ebola at the end of August, early September, that we were about
at this phase with the Ebola vaccine, then the Ebola epidemic sort
of went away, do we have an Ebola vaccine at this point, based on
the work that was done in September of 2014?

Dr. FAucl. Yes. And then I'll get to it just in a sec the difference
between those two, and they’re really quite different.

So with Ebola, when we did a randomized placebo-controlled trial
in Liberia, by the time we got it going and there were enough indi-
viduals in Liberia, it just stopped. There were no cases. So you
couldn’t test the efficacy of it. The similar vaccine—the same one—
was used in a ring vaccination trial in Guinea. It wasn’t the design
of a trial to definitively prove that something worked, but it looked
really good from the standpoint of the data.

So we do have vaccine candidates, one of which has some consid-
erable data that it looks like it might be effective, but we haven’t
definitively proven that yet. And right now, we’re doing a trial in
Guinea and in Liberia comparing two vaccines: the VSV vaccine,
which was the one that was used in the ring vaccination study in
Guinea, versus what’s called an adenovirus plus an MVA boost
from Johnson & Johnson, and we’re comparing those two.
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Just one last word about the differences between the two is that
Ebola is the kind of disease, there’s an outbreak, and then it goes
away. Just like we've seen right now in West Africa. When you
have a mosquito-borne virus like flavivirus, it almost certainly is
not going to disappear completely. So we may not have enough
cases of Zika in Puerto Rico this summer or in Brazil the next few
seasons, but it isn’t going to go to zero. And that’s the big dif-
ference between Ebola and this flavivirus.

Mr. BURGESS. Let me just ask you one other question. Are you
to the point with the Ebola vaccine that you can communicate to
Dr. Bright that he ought to consider the purchase of that vaccine
for the national stockpile?

Dr. Fauct. I'd yield that to Dr. Bright, but I think his answer is
going to be no.

Dr. BRIGHT. Actually, we were quite encouraged by the progress
in the development and the data supporting the Ebola vaccines.
Again, some of these vaccines could be considered for use in the on-
%oing outbreak now we’re seeing in the Democratic Republic of the

ongo.

Mr. BURGESS. But part of the issue is, I guess, what Dr. Fauci
said, it was hot as a pistol in August of 2014 and then it’s not. So
for the utility of BARDA to be able to purchase to provide that sub-
strate that the companies that are manufacturing need the dollars
to purchase their product, that’s you, right?

Dr. BRIGHT. Yes. So, actually, at least one of these vaccines we
do plan to transition over to purchase for the strategic national
stockpile for Project BioShield support in this coming fiscal year,
in the next fiscal year. It’s important to remember that Ebola is not
just a public health threat, it is also a national security threat. It
is considered and has been deemed a material threat determina-
tion. And so we do support the use of those vaccines and procure-
ment of those with Project BioShield.

Mr. BURGESS. Thank you for clarifying.

Ms. Chairwoman, I yield back.

Mrs. BROOKS. Thank you.

The Chair will now recognize myself for 5 minutes.

And staying on that line of questioning, Dr. Bright, as you know,
specific language was included in last year’s 21st Century Cures to
restore the contracting authority back to BARDA as it had been
originally executed when the authority was established. And our
intent was, in reaffirming the underlying statute, was to remove
unnecessary layers of bureaucracy, increase your flexibility, and
make sure BARDA can be nimble in making those development de-
cisions without being second-guessed and slowed down through the
extraneous layers of review which caused the delays and uncer-
tainty.

And so now that this is law or again it has been made law,
what’s been the impact of this provision specifically on getting de-
velopment contracts in place on Zika virus?

Dr. BRIGHT. Thank you for your question. And that’s a very im-
portant area. And we actually are very grateful that Congress has
recognized the need for improved efficiency, especially improved ef-
ficiency in our contracting ability and working with industry to be
able to move as quickly and nimbly as possible to respond to
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emerging threats and in our daily work for other threats that we
address for our Nation.

We are grateful for the 21st Century Cures Act and its passage.
To date, it has not been implemented yet, as we are waiting for the
permanent ASPR to take position hopefully in the near term, and
we will be able to work hand-in-hand with that ASPR for full im-
plementation of every provision in the 21st Century Cures Act.

Mrs. BROOKS. So it’s actually because the ASPR individual has
not been named, confirmed, that is holding up the execution and
use for Zika vaccine?

Dr. BriGHT. We are working very hard at drafting proposals for
the ASPR to consider. As you know, BARDA is a part of the ASPR,
the Assistant Secretary for Preparedness Response, and so it’s crit-
ical that we have that permanent ASPR in place to ensure that
what we’re putting in place for long-term is going to be coordinated
and work hand-in-hand with the vision of that ASPR.

We have not yet implemented and changed the contracting au-
thority back to BARDA at this point; however, we are working as
efficiently as we can with the ASPR’s office of contracting to be
able to move forward.

Mrs. BROOKS. OK. And I guess I’d just like to make sure I under-
stand, because that provision was signed into law, and so it’s un-
known when a permanent ASPR—there’s an acting ASPR indi-
vidual, is there not?

Dr. BRIGHT. There is an acting ASPR, yes.

Mrs. BROOKS. And do we not have the Secretary of Health and
Human Services in place that’s been in place for some time, does
the Secretary realize that that part of the law has not been imple-
mented yet?

Dr. BRIGHT. I'm not able to speak on behalf of the Secretary, but
I do know the Secretary recognizes the importance of efficiency and
the importance of our ability to work with industry as efficiently
and nimbly as possible. I do know that the acting ASPR is working
with us on proposals, but we have not moved forward in imple-
menting that yet.

Mrs. BROOKS. Do we have a timeframe on which the acting ASPR
is going to, you know, put this matter before the Secretary?

Dr. BRIGHT. I do not have a timeframe on that.

Mrs. BROOKS. OK. How much money was provided to BARDA in
2016 through the emergency funding to assist in the development
of a Zika vaccine?

Dr. BRIGHT. In 2016, BARDA received $132 million, and that was
distributed for vaccines and diagnostics and our pathogen reduction
technologies. So vaccine specifically in 2016, we spent about $94
million.

Mrs. BROOKS. And can you describe then how BARDA did use
these funds for the development of the vaccines, the 94 million?

Dr. BRIGHT. Yes. Those funds were to support the technologies
we have in our portfolio now, four different companies, who are
working on Zika vaccines, and it supported the development and
the initial manufacturing of those vaccine candidates and the
movement of those vaccine candidates into phase 1 clinical studies.
It was with the additional funds we received in fiscal year 2017
from the Zika supplemental, an additional $245 million, they were



116

able to put to work to move those vaccines and diagnostic can-
didates into midstage phase 2 clinical trials. And at that point, that
is as far as we can move with the funding that we have.

Mrs. BROOKS. Thank you. And I'm going to switch very briefly.

Dr. Borio, one thing we have not brought up and you brought up
in your testimony, can you please describe the impact, as quickly
as possible, of the Zika outbreak on the blood supply and how those
blood supplies are currently being screened?

Dr. Bor1o. So this is an area that we have worked very early on
to mitigate the threat to the blood supply. Initially, before a screen-
ing test became available in the areas of Puerto Rico, for example,
BARDA was very proactive and helped us ensure adequate blood
supply to Puerto Rico, so the blood supply was imported into the
island from the Continental United States. Eventually, blood donor
screen tests became available under IND, and those were deployed.

It became apparent last year that, with a number of travelers re-
turning to the U.S., pretty much the entire continent was at risk
of the blood supply of the entire United States, and we imple-
mented guidance to make sure that all the blood supply then was
screened for Zika.

Mrs. BROOKS. Thank you. Thank you. My time is up.

I now call on Mr. Carter of Georgia for 5 minutes.

Mr. CARTER. Thank you, Madame Chair, and thank all of you for
being here. Folks, what we do up here is important, but what you
do is lifesaving, and we recognize that. We appreciate all your ef-
forts of that.

I have the honor and privilege of representing the entire coast
of Georgia, over 100 miles of coastline where a third of the salt-
water marsh in the country on the Atlantic Coast is located. We
have mosquitoes. We have them bad. We’re concerned about this,
and I think rightfully so.

I've had the opportunity to visit a number of mosquito control
centers in our area, particularly in the two most populus counties
in the coastal region, and they’re doing a great job. I dare say that
we could not, regardless of Zika, just the mosquito problem, we
could not inhabit that area if we didn’t have mosquito control, so
it’s extremely important.

I wanted to ask just a couple of questions real quick. And, first
of all, I have a question, Dr. Petersen, about the pregnancy register
and registry, because from what I understand, and staff has told
me, that there’s some concerns that possibly it’s not fully effective
and that the outcomes that—and we’re not getting the outcomes
that we should in the people that are listed.

Have you got any concerns with it? Is there anything we can do
to? assist you to help with any problems you might be having with
it?

Dr. PETERSEN. I think that the pregnancy registry so far has
been very effective in terms of trying to figure out what the risks
of Zika virus infection in the mother is on their developing fetus.
What we really don’t know and what we need continued support
for is trying to figure out the whole spectrum of the illness associ-
ated with this virus. And that’s just going to take time.

Because what we know now is that some of the babies that may
appear completely normal actually aren’t. And so trying to figure
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out over a period of time and long enough followup is exactly need-
ed to determine what the whole clinical spectrum of this disease ac-
tually is.

Mr. CARTER. What’s the problem between the territory and Puer-
to Rico and America? I understand there’s a significant difference
there in the registry. Is there a reason for that or is there a con-
cern there?

Dr. PETERSEN. Right. So in the beginning, of course, we didn’t
really know much about the clinical syndrome associated with
Zika. In the Continental United States, we took a very—used a
very broad definition to try and capture all the potential outcomes
associated with this infection. Puerto Rico, on the other hand, used
a very narrow definition. They were really focused on the most se-
vere cases of microcephaly. And so that led to some discrepancies
in numbers between the Continental United States and Puerto
Rico.

However, we have reconciled this. Puerto Rico is now using our
case definition for congenital Zika syndrome and will be reporting
out shortly similar numbers to what we have in the Continental
United States.

Mr. CARTER. OK. All right.

Dr. Borio, I want to ask you about public-private partnerships
and how we can use them to speed up the vaccines and the devel-
opment to market. Have you had experience with these? Is this
something that does help that we can work on?

Dr. Borio. Sure. The FDA has established public-private part-
nerships. I mean, this is very much a model that we work with to
support the vaccine development. We have an important role as
regulators, and we have to maintain some firewalls between us and
the development.

Mr. CARTER. Right.

Dr. Borio. But I have to explain to you that, you know, our tech-
nical teams are deeply involved with all the different working
groups that are developing vaccines and providing very much, in
realtime, feedback and active guidance

Mr. CARTER. Very quickly, any hurdles that you see that perhaps
we can assist you with?

Dr. Borio. No. We deeply appreciate the support we have. We
feel like we have the authorities today. And this year, we received
resources to be able to support the Zika response. We're in pretty
good shape. Thank you.

Mr. CARTER. Good, good.

Very quickly, Dr. Bright, I wanted to ask you, it’s my under-
standing in your testimony you mentioned that you're working with
a company in Brazil to come up with a vaccination. Just out of cu-
riosity, their regulations and their licensing arrangements and clin-
ical trial requirements, et cetera, et cetera, are they significantly
different from what we have here in America? Can you see of any-
thing that we can do better here in America to help along this line?

Dr. BrIGHT. Thank you. They have an independent regulatory
authority, ANVISA. We've worked with the companies in Brazil for
the last 10 years in developing, manufacturing, and vaccine devel-
opment capacity for pandemic influenza and other vaccines, and
we’ve also noticed they are very closely collaborating with our U.S.
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FDA. So there’s an agreement between our U.S. FDA and the Bra-
zilian regulatory authority that allows them to exchange informa-
tion and best practices and protocols to accelerate the development
of vaccines, actually in our country, as well as theirs.

Mr. CARTER. I'm encouraged to hear that. In fact, I want to com-
pliment all of you. I'm encouraged by what I've heard today, and
I appreciate your work on this. And from what I'm hearing, we're
making progress. So thank you very much.

And I yield back.

Mrs. BROOKS. Thank you.

The Chair now recognizes the gentleman from Florida, Mr. Bili-
rakis, for 5 minutes.

Mr. BILIRAKIS. Thank you, Madame Chair. I appreciate it. Thank
you for allowing me to sit in on the hearing, because I'm not on
this subcommittee, so I really appreciate it. And I want to thank
the panel too. I'm from the State of Florida, so obviously we’ve been
affected by the Zika virus, so I appreciate all your assistance. I
have a few questions.

Dr. Persons, could you discuss how we can best streamline agen-
cy coordination to prevent bureaucratic overlap and redundancies,
which can lead to waste and unnecessary delays and hamper the
effectiveness of response?

Dr. PERSONS. Thanks, Mr. Bilirakis. So I appreciate the question.

Mr. BILIRAKIS. Sure.

Dr. PERSONS. I'll answer it in two ways. One is GAO has a stand-
ard manual for internal controls, and it’s called the Green Book. So
just the efficacious implementation of those internal control stand-
ards, which primarily often have to do with interdepartmental com-
munication and things which often is at the core of this. As you
know, all the agencies here have very important—they’re doing
very important work, very important roles in things, but that sys-
tematic look at something and being able to coordinate is easy to
say but harder to do and yet very important and critical to a timely
response.

The second answer I would say is related to just our overall
work. GAO, as you may know, does work on overlap and duplica-
tion, and so we have a standing methodology on looking at what
constitutes overlap, duplication, or even fragmentation among Fed-
eral programs. That report just went out recently, and there’s
methodology behind the thinking on that that might be commend-
able to this conversation.

Mr. BiLIRAKIS. Thank you.

Next question for Dr. Bright. With a coordinated interagency re-
sponse, are there interagency goals that drive responsive prepared-
ness strategies? If so, what are those goals?

Dr. BRIGHT. Our goals. So our Assistant Secretary coordinates all
of our research efforts and response efforts to the Zika response
and other public health emergencies. And so we established, early
on in the outbreak, an awareness of the Zika outbreak that we
would have interagency alignment and vaccine production and di-
agnostic production and other countermeasure development. And
we established and drafted HHS-wide, U.S. Government-wide goals
to achieve the milestones for those vaccines and diagnostics.

Mr. BiLIRAKIS. Thank you.
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Dr. Petersen, CDC established a Zika registry last year. What
data is captured in this registry? How is this data being utilized?

Dr. PETERSEN. So we gather data on evaluations that are done
on the mother and fetus throughout pregnancy, and importantly,
also on the condition of the fetus and medical consequences of in-
fection following birth. We hope to continue this work and to follow
these infants born to mothers infected during pregnancy to deter-
mine what the full impact of the virus infection in the mother actu-
ally is on the fetus. And that’s still an open question.

Mr. BiLIRAKIS. OK. What’s the value to researchers of tracking
beyond 1 year or tracking 5 years? What are the benefits to that?

Dr. PETERSEN. Well, I think the benefits are primarily, number
one, telling people what to expect. Two is to provide appropriate
medical care and social services for those infants in this condition.

Mr. BILIRAKIS. So you would recommend tracking 5 years as op-
posed to just one?

Dr. PETERSEN. Recommend follow—excuse me?

Mr. BILIRAKIS. Yes, you would recommend the 5 years?

Dr. PETERSEN. I think we need to follow these infants up for, you
know, probably 5 years or possibly even longer, depending on what
we find.

Mr. BILIRAKIS. Even longer? Very good. Thank you very much.
Good information.

Dr. Persons, earlier this year, the administration released a brief
budget outline that proposed a coordination point for Zika-related
activity. Can you share observations on how such a central coordi-
nating point could help?

Dr. PERSONS. So, yes, thank you for the question. I think this
again is—this incidence with Zika as an emerging infectious dis-
ease is one of a kind, and it’s unique in one way, but we've seen
the pattern before. And so I think as you shift more toward a
stronger central coordinating factor, I would say, for example,
there’s the importance Dr. Fauci mentioned earlier on ASPR and
that within or interdepartmental coordination with HHS is cer-
tainly critical. There’s also sort of a whole-of-Government thing
that I think was on display when the previous administration had
appointed an Ebola czar back during the Ebola timeframe, just be-
cause there are oftentimes things, even outside of big HHS and all
the important work they’re doing, there’s often whole-of-Govern-
ment response that may involve, for example, DOD, or in this case
with mosquito-borne vector disease, you're talking about the regu-
lator of pesticides, EPA, or various other things.

So I think there’s some potential commendable thinking on what
that central function coordinating might look like even in the
whole-of-Government sense on something this complex and this
rapidly evolving.

Mr. BiLIRAKIS. OK. I want to thank all of you for your efforts,
and I look forward to working with you. We can combat this virus.
So I really appreciate the testimony.

And I yield back, Madame Chairwoman. Thank you.

Mrs. BROOKS. Thank you to our colleague from Florida.

And to close out——
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Ms. CASTOR. Yes. Madame Chair, I wanted to thank you and
Congressman Murphy for organizing this hearing on Zika, and
thanks to all of our expert panelists.

We've got to remain vigilant and address the funding cliff that’s
coming up, and also the elephant in the room today with the
Trump budget; we're never going to be able to protect our families
and businesses across this country if we don’t keep America as the
world leader in medical research and in disease prevention. Pro-
posed cuts to things like CDC’s Center on Birth Defects would
come at the exact wrong time when we’re seeing an increase in
birth defects largely driven by Zika.

Democrats and Republicans came together in the last funding
bill and said we are the world leader, and we’re going to keep it
that way in medical research and disease prevention. And I trust
that we can all work together to keep it that way again. And thank
you again.

Mrs. BROOKS. And I'd like to thank all of the witnesses. Thank
you for your incredible dedication. And I'd like to thank all of your
agencies for continuing to work together in the most efficient and
most effective way, because the issue of Zika is obviously not going
away. Issues of other infectious diseases, whether it’s Ebola in
West Africa, whether it’s cholera in Yemen and other diseases, we
must make sure that we as a Government are keeping our citizens
safe, that we’re learning as much as we can based on all of the out-
standing work of your agencies. And we will continue to work with
you to make sure that you do have the resources that you need.

And in conclusion, I'd like to thank all the witnesses and Mem-
bers that participated in today’s hearing. Remind Members they
have 10 business days to submit questions for the record. I ask
that the witnesses all agree to respond promptly to those questions.

And the subcommittee is adjourned. Thank you.

[Whereupon, at 12:37 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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U.S. HOUSE OF REPRESENTATIVES
COMMITTEE ON ENERGY AND COMMERCE

May 19, 2017

TO: Members, Subcommittee on Oversight and Investigations
FROM: Committee Majority Staff
RE: Hearing entitled “U.S. Public Health Response to the Zika Virus: Continuing

Challenges™

The Subcommittee on Oversight and Investigations will hold a hearing on Tuesday, May
23,2017, at 10:00 a.m. in 2123 Rayburn House Office Building, entitled “U.S. Public Health
Response to the Zika Virus: Continuing Challenges.” Last year, the Committee held a hearing on
March 2, 2016, entitled “Examining the U.S. Public Health Response to the Zika Virus,”! where
the Subcommittee examined the emergence of the virus across the Americas, the potential link
between Zika and other illnesses, and the public health plan to respond to the virus. The
Subcommittee held this hearing early relative to the initial outbreak of the virus and, as a result,
the non-partisan Government Accountability Office (GAO) was only able to share preliminary
observations in its testimony. On March 23, 2016, the Committee sent a letter to GAO
requesting that they finish their work and issue a final report once their work is complete.?

At this Subcommittee hearing, the GAO will publicly release its final report entitled,
“Emerging Infectious Discases; Actions Needed to Address the Challenges of Responding to
Zika Virus Disease Outbreaks.” This hearing will examine the findings and recommendations
from the GAO report, as well as lessons learned from the federal government’s response to the
initial spread of the Zika virus last year. These findings are critical to improving the federal
government’s response to future outbreaks of the Zika virus and other emerging infectious
diseases. The Subcommittee will also hear from federal officials about advancements made in
the past year, including in vaccine and diagnostic test development.

! Examining the U.S. Public Health Response to the Zika Virus, Hearing Before the H. Comm. on Energy &
Commerce, 114% Cong. (March 2, 2016), available at: https://energycommerce.house.gov/hearings-and-
votes/hearings/examining-us-public-health-response-zika-virus.

2 On file with the Committee.

* U.S. Government Accountability Office, Emerging Infectious Diseases: Actions Needed 1o Address the Challenges
of Responding the Zika Virus Disease Outbreaks, May 2017, [hereinafter GAO Report]. References to the GAQ
Report in this memorandum are references to the draft version, on file with the Committee. The final report was not
available at the time of drafting. Any changes to final report are not expected to affect information referenced in this
memorandum.
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L WITNESSES
s Timothy Persons, Ph.D., Chief Scientist, U.S. Government Accountability Office;

s Lyle R. Petersen, M.D., M.P.H., Director, Division of Vector-Borne Diseases, National
Center for Emerging and Zoonotic Infectious Diseases, Centers for Disease Control and
Prevention;

e Luciana Borio, M.D., Acting Chief Scientist, U.S. Food and Drug Administration;

* Anthony Fauci, M.D., Director, National Institute of Allergy and Infectious Diseases,
National Institutes of Health; and

¢ Rick A, Bright, Ph.D., Director, Biomedical Advanced Research and Development
Authority; Deputy Assistant Secretary, Office of the Assistant Secretary for Preparedness
and Response, U.S. Department of Health and Human Services.

1L BACKGROUND
a. History and Spread of the Virus

Despite medical and scientific advances in the last century, infectious diseases account
for one out of every five deaths worldwide.” Scientists first identified the Zika virus in 1947
among monkeys living in the Zika forest of Uganda. The first human cases of Zika were
detected in Africa in 1952, with the first outbreaks reported on Yap Island in Micronesia in 2007
and French Polynesia in 2013.

The Zika virus spreads primarily through the bite of an infected mosquito. The virus is
carried predominantly by the dedes aegypti mosquito, and possibly by the Adedes albopictus
mosquito, also known as the Asian tiger mosquito.” These mosquitoes also carry yellow fever,
dengue, and chikungunya. In addition to mosquito bites, the virus can spread through sexual
transmission, blood transfusion, and from mother to child during pregnancy.

According to the Centers for Disease Control and Prevention (CDC), the most common
symptoms of a Zika infection are fever, rash, headache, joint pain, conjunctivitis (red eyes), and
muscle pain. The illness is usually mild with symptoms beginning two to seven days after
infection and lasting for several days to a week. In past outbreaks, about four out of five people
infected with Zika appeared not to have had any symptoms at all.® The high rate of infected

4 GAO Report.

* A recent study in a laboratory demonstrated that the dedes vexans mosquito could also spread Zika, See
https://www.researchgate.net/publication/315061412_American_Aedes_vexans_Mosquitoes_are Competent_Vecto
rs_of Zika_Virus.

8 Examining the U.S. Public Health Response to the Zika Virus, Hearing Before the H. Comm. on Energy &
Commerce, 114" Cong, (Mar. 2, 2016) (statement of Dr. Thomas R, Frieden, Director, CDC), available at
https://energycommerce.house.gov/hearings-and-votesthearings/examining-us-public-health-response-zika-virus.
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individuals who are asymptomatic, and therefore do not seek diagnostic testing or medical
treatment, makes it difficult to have an accurate case count of Zika virus infections.

Further, a causal link has been established between Zika infection during pregnancy and
congenital birth defects. Since the outbreak started last year, there have been numerous reports
of microcephaly and other poor health outcomes in babies of mothers infected with Zika while
pregnant. Microcephaly is a serious birth defect in which a baby is born with a head smaller than
expected and exhibits improper brain development. On February 1, 2016, the World Health
Organization (WHO) determined that the rapid spread of Zika infections and the suspected link
to microcephaly constituted a “Public Health Emergency of International Concern™ under the
International Health Regulations.” Further, the former Secretary of the U.S. Department of
Health and Human Services (HHS), Sylvia Burwell, designated the Zika virus a public health
emergency in Puerto Rico in August 2016.°

The outbreak in Latin America began in Brazil in February 2015, and was identified as
Zika virus in May 2015.° As of March 2017, the WHO reported that there are 84 countries,
territories, or subnational areas with evidence of vector-borne Zika virus and 13 countries have
reported evidence of person-to-person transmission of the virus.'® Further, there are 31 countries
or territories that have reported microcephaly and other central nervous system malformations
potentially associated with a Zika infection, or suggestive of congenital infection and there are
23 countries or territories that have reported an increase of incidence of Guillain-Barré syndrome
(GBS) and/or laboratory confirmation of a Zika infection among GBS cases.'!

According to the recent report released by the Government Accountability Office (GAO),
94 percent of all cases in the United States are travel-associated cases, and most of these were
associated with travel to the Caribbean, Central America, and South America.'? Between January
1,2015, and May 12, 2017, reported Zika virus cases numbered 5,273 in the United States and
36,581 in the United States Territories.”

Of the 5,273 cases reported in the continental United States:

e 5,001 cases are travelers returning from affected areas;

7 WHO statement on the first meeting of the International Health Regulations Emergency Committee on Zika virus
and observed increase in neurclogical disorders and neonatal malformations, Feb, 1, 2016,
http://www.who.int/mediacentre/news/statements/2016/1st-emergency-committee-zika/en/.

8 1J.8. Department of Health and Human Services, Public Health Emergency, Aug. 12, 2016, available at
https://www.phe.gov/emergency/news/healthactions/phe/Pages/zika-pr.aspx.

° World Health Organization, Zika: Straregic Response Framework & Joint Operations Plan, Feb. 2016 [hereinafter
WHO Framework].

' World Health Organization, Zika Virus, Microcephaly, and Guillain-Barre Syndrome Situation Report, Mar. 10,
2017, available at hitp://apps.who.in¥/iris/bitstream/10665/254714/1/zikasitrepl OMar17-eng pdf?ua=1.

it Id

12 GAO Report,

13 Centers for Disease Control and Prevention, Zika Virus, available at https://www.edec.gov/zika/reporting/2017-
case-counts.html,
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e 224 cases were acquired locally through mosquito-borne transmission in Florida
(218) and Texas (6); and

e 48 cases were acquired through other routes, including sexual transmission.
Of the 36,581 cases reported in the United States Territories:
e 143 cases are travelers returning from affected areas; and
e 36,438 cases were acquired locally through mosquito-borne transmission.'*

The first identificd outbreak of mosquito-borne Zika infection in the continental United
States occurred in Florida, To date, only two states in the continental United States—TFlorida and
Texas—have documented cases of locally acquired mosquito-borne transmission of the Zika
virus. While only two states have confirmed cases of locally acquired mosquito-borne
transmission, except for Alaska, every state and three territories have reported cases of Zika.”

This month, Brazil announced the end to its Zika public health emergency declaring that
from January to April 2017, there were 95 percent fewer Zika cases reported in comparison to
the same time period in 2016.'® This dramatic decline in reported cases is attributable to both
Brazil’s aggressive mosquito eradication program and herd immunity among the population due
to such a large portion of the population being infected by the virus.!” In the United States, there
are no known current active transmission cases.

b. Status of Zika virus research

Research into the Zika virus, particularly into the impact of infection during pregnancy, is
ongoing. The National Institutes of Health (NIH) recently implemented a cohort study with a
goal of enrolling as many as 10,000 pregnant women at up to 15 sites internationally in order to
study the outcome of women who test positive for the Zika virus as well as those who test
negative and their infants.'® The goal of this study is to assess the different risk factors for
congenital disease in pregnant women and evaluate the short- and long-term clinical outcomes of
babies born to women infected with the Zika virus.'?

In addition, the CDC established the U.S. Zika Pregnancy Registry, which is used to track
and monitor pregnant women who contracted the Zika virus. In the United States, the registry
publicly reports biweekly numbers of pregnant women with laboratory evidence of a possible

'4 Sexually transmitted cases are not reported for the Territories because, with the local transmission of Zika, it is not
possible to determine whether infection occurred due to mosquito-borne or sexual transmission,

5 GAO Report.

'S The Atlantic, Brazil Declares an End to lis Zika Health Emergency, May 12, 2017, available at
https://www.theatlantic.com/news/archive/2017/05/brazil-ends-zika-emergency/526509/,

" BBC News, Zika Virus: Brazil Says Emergency is Over, May 12, 2017, available at
http://www.bbe.com/news/world-latin-america-39892479,

18 [d

19 [d
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Zika virus infection.*® According to the CDC, as of May 15, 2017, there have been 1,409
completed pregnancies with or without birth defects, 58 liveborn infants with birth defects, and
eight pregnancy losses with birth defects.!

On April 4, 2017, CDC released a report that indicates roughly one in ten women in the
United States with a confirmed Zika virus infection during pregnancy resulted in a fetus or infant
with virus-related birth defects. The chances of birth defects were even higher among fetuses or
infants whose mothers were infected with Zika during the first trimester of their pregnancies.”?

In addition to the concerns regarding microcephaly, as of March 10, 2017, the WHO has
documented 23 countries and territories that have reported an increase in the incidence of GBS
or laboratory confirmation of Zika virus infection among GBS cases.?* GBS “is an uncommon
sickness of the nervous system in which a person’s own immune system damages the nerve cells,
causing muscle weakness, and sometimes, paralysis.”* “Current research suggests that GBS is
strongly associated with Zika; however, only a small proportion of people with recent Zika virus
infection get GBS. CDC is continuing to investigate the link between GBS and Zika."*

¢. Current Status of Diagnostics, Vaccines, and Other Treatments for Zika

Though there are no commercially available diagnostic tests cleared by U.S. Food and
Drug Administration (FDA) for the detection of Zika virus, the FDA has authorized two different
types of diagnostic tests for the Zika virus—molecular and serologic.?® Molecular tests are used
to detect genetic material of the virus in samples of bodily fluid such as urine or serum.
Serologic tests detect antibodies against the virus in blood. The FDA authorized 16 Zika virus
diagnostic tests via Emergency Use Authorizations (EUA) during the outbreak—13 molecular
tests and three serologic tests.”” FDA officials later revoked one of the tests, leaving 15
diagnostic tests that are currently authorized.?

20 A’d

2 Centers for Disease Control and Prevention, Zika Virus, Outcomes of Pregnancies with Laboratory Evidence of
Possible Zika Virus Infection in the United States, as of April 25, 2017, available at
https://www.cde.gov/zika/geo/pregnancy-outcomes.html.

2 Centers for Disease Control and Prevention, Morbidity and Mortality Weekly Report, Vital Signs: Update on Zika
Virus-Associated Birth Defects and Evaluation of All U.S. Infants with Congenital Zika Virus Exposure — U.S. Zika
Pregnancy Registry, 2016, Apr. 7, 2017, available at
https://www.cde.gov/mmwr/volumes/66/wr/mm6613eLhtm?s_cid=mmé6613el_w,

% World Health Organization, Zika Virus, Microcephaly, and Guillain-Barre Syndrome Situation Report, Mar. 10,
2017, available at http://apps.who.int/iris/bitstream/10665/2547 14/ 1/zikasitrep1 OMar1 7-eng. pdf?ua=1.

2 Centers for Disease Control and Prevention, Zika and Guillain-Barre Syndrome, Last Updated Aug. 9, 2016,
available ar: https:/fwww.cde.gov/zika/healtheffects/gbs-ga html.

25 }d

% GAO Report.

7 Id

¥ Zika Virus Response Updates from FDA, Emergency Use Authorization (EUA), last updated May 17, 2017,
available at

https://www.fda.gov/EmergencyPreparedness/Counterterrorism/Medical Countermeasures/MCMIssues/ucm485199.
htm#teua.
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While this number appears high and promising, the GAO found that the tests varied in
their performance and operational characteristics——most notable was the variation in the ability
of the diagnostic tests to detect the virus and provide accurate results. Each of the existing 15
tests have varying strengths and limitations; therefore, multiple tests and sample types are often
required to diagnose an individual with the Zika virus. Furthermore, CDC and FDA guidance
are critical in assisting health care providers and laboratories in determining the most appropriate
test(s) for each individual.

During the first two weeks after onset of symptoms, Zika can be diagnosed by
performing a reverse transcriptase-polymerase chain reaction (RT-PCR) test on serum.?® This
test can accurately determine whether a person has been infected with Zika, but is only effective
while the virus is still present in the blood or other fluid. After this initial period, tests to
examine the presence of antibodies must be used. These antibodies can persist for several weeks
after an infection—currently, an Enzyme-Linked Immunosorbent Assay (ELISA) test is used
about four days to 12 weeks post onset of symptoms. However, the presence of similar
antibodies from dengue, chikungunya, or even a yellow fever vaccine can cross-react and give a
positive result. As a result, a plague-reduction neutralization testing (PRNT) may be needed to
measure virus-specific antibodies and discriminate between cross-reacting antibodies.”® The
PRNT test is described as a highly specialized and lengthy test. GAO found that the delays
between getting initial antibody test results and the PRNT confirmatory results may have led
some clinicians and patients to make family planning decisions without confirmation of Zika
virus infection. !

Throughout the developmental stages of the diagnostic tests, manufacturers encountered
obstacles including access to clinical samples and other diagnostic tests for comparison purposes.
Users of the tests also faced challenges, including determining the most appropriate test to use,
access to different tests, and obtaining the equipment needed to conduct the tests.”? Concerns
remain regarding the accuracy of the diagnostic tests and CDC’s guidance for testing procedures.
A recent report notes that retests of a 2016 batch of samples from Washington, D.C. found that
three patients tested positive for the virus, 26 were inconclusive, and 394 remained negative.>
One of the three positive test results was for a pregnant woman. Since the retesting, CDC has
sent updated testing procedures to public health labs throughout the United States.

Currently, there is not a specific therapy or vaccine approved for the Zika virus by the
FDA. Several vaccines are in various stages of development, with one experimental vaccine
currently in Phase Il trials being tested in humans. More vaccine candidates are expected to enter
Phase 11 trials this year. Last month, Dr. Anthony Fauci, the Director of the NIH National
Institute of Allergy and Infectious Diseases (NIAID), stated that the DNA vaccine candidate

¥ Centers for Disease Control and Prevention, Diagnostic Testing, page last updated May 5, 2017, available at
http:/fwww.cde.gov/zikashe-providers/diagnostic.htm] (last accessed May 15, 2017).

30 Id

3 GAO Report.

27d

33 3 Retest Positive for Zika in DC; CDC Updates Testing Procedures, NBC Washington, May 8, 2017, available at:
http://www.nbewashington.com/news/health/3-Retest-Positive-for-Zika-in-DC-CDC-Updates-Testing-Procedures-
421656883 .html.
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developed by scientists at NIAID’s Vaccine Research Center had been a success in animal trials
and in the first human trial of the vaccine 3*

d. Vector Control

There are four types of mosquito control methods that are available in the United States:
physical control or nonchemical mosquito control, larval mosquito control, adult mosquito
control, and using personal protection.®® According to the CDC, the best way to prevent diseases
spread by mosquitoes is to avoid mosquito bites. Official recommendations include using insect
repellent, wearing long-sleeved shirts and long pants, protecting your baby or child, and taking
steps to control mosquitoes inside and outside your home.*® For pregnant women, special
precautions include not traveling to areas with risk of Zika and using protection during sex
during your entire pregnancy due to the risk of infection via sexual transmission.*’

Additional efforts to prevent the spread of Zika include surveillance of the mosquito
population. GAO identified different mosquito control methods that target different stages of the
mosquito lifecycle.*® Therefore, surveillance of the mosquito population is a critical component
of preventing the spread of vector-borne diseases such as Zika. The Aedes aegypti mosquito can
breed in very small containers of fresh water, including in roadside trash, discarded tires, flower
pots, and even bottle caps. The mosquito bites during the day and night—and favors biting
humans over animals. This characteristic makes the use of pesticides challenging because
daytime spraying would be required for the pesticides, or adulticides, to be most effective.
Public resistance is a significant limitation to utilizing this method. Further, mosquitoes are
becoming increasingly resistant to currently available pesticides. Reduction of the breeding sites
is an effective means to control the mosquito population, but this method depends heavily on
broad public participation and education. Other emerging technologies continue to be explored,
including the release of genetically modified mosquitoes, biological control, and auto-
dissemination traps.

In the United States, vector control is handled at the state and local level, The federal
government has a very limited role in implementing mosquito control. Many states create
mosquito control districts funded by the state, locality, or both. The level of services varies
greatly—some local jurisdictions provide services directly, others contract for services with
private companies.

While the federal government does not appear to specifically provide funds for mosquito
abatement, grants provided by the CDC to states through Epidemiology and Laboratory Capacity
(ELC) grants allow for funds to be used to detect, monitor, and control mosquito- and tick-borne

** CNN, Promising Zika vaccine moves to next stage, April 10, 2017, available at
http/www.cnn.com/2017/030/3 1 /health/zika-vaccine-nih-trial/

¥ GAO Report.

* Centers for Disease Control and Prevention, Zika Virus: Prevent Mosquito Bites, available at
https://www.cdc.gov/zika/prevention/prevent-mosquito-bites.html (last updated Jan. 17, 2017).
37 Centers for Disease Control and Prevention, Zika Virus: Pregnant Women, available at
https://www.cdc.gov/zika/pregnancy/protect-yourself. htmi (last updated May 3, 2017).

¥ GAO Report,
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diseases in the United States.’® However, not all localities are served by vector control. Further,
grant funds awarded for mosquito control may not make it to some local mosquito control
districts. The GAO found that the federal government faced challenges in supporting mosquito
control efforts, including sustaining staff expertise in mosquito control during periods when there
are no outbreaks, and effectively communicating information about the geographical distribution
of mosquitoes that transmit the Zika virus.

e. Unknowns and Challenges Remain

While the scientific and public health communities have learned much about the Zika
virus over the past year, the GAO report identifies many areas where unknowns remain,
including:*

¢ The total number of infections in the United States;

* The biological mechanisms, risks, reasons for geographic differences, and full
spectrum of outcomes associated with mother-to-child transmission;

e The risk of transmission from different bodily fluids and routes, including maternal-
fetal transmission;

¢ The role of prior Zika virus infections or exposure to other related arboviruses; and

¢ The full spectrum of short-term and long-term outcomes of Zika virus infection, with
or without clinical symptoms.

Based on the totality of evidence from epidemiological studies, scientific consensus is
now that Zika virus causes microcephaly, brain abnormalities, and other birth defects. The CDC
has also reported that its own research suggested a strong association between GBS and Zika
virus. At this point in time, we do not know the complete risk of Zika to an individual
pregnancy, nor do we know the definitive risk of Zika in causing additional disorders such as
GBS. Some researchers have speculated that, in the future, we may see cases where a child
presents as normal, but has mental or physical disabilities after becoming infected with Zika in
utero.*" Further, recent research done by the NIH shows that the virus may also have a
negative—and possibly long-lasting—impact on male fertility.*> The research results come from

¥ Centers for Disease Control and Prevention, Epidemiology and Laboratory Capacity for Infectious Diseases,
available at hitp://www.cde.gov/ncezid/dpei/epidemiology-laboratory-capacity html#_blank (last updated Dec. 21,
2016); American Mosquito Control Association, Funding for National Disease Surveillance Network through
Epidemiology and Laboratory Capacity (ELC} Grants from the Centers for Disease Control, available at
http:/fwww.mosquito.org/cde-funding-position-paper.

% GAO Report.

* Centers for Disease Control and Prevention, Morbidity and Mortality Weekly Report, Description of 13 Infants
Born During October 2015-January 2016 with Congenital Zika Virus Infection Without Microcephaly at Birth—-
Brazil, Dec. 2, 2016, available at https://www.cde.gov/mmwr/volumes/65/wr/pdfs/mm6547¢2.pdf.

42 National Institutes of Health, NIH Director’s Blog, Could Zika Virus Have Lasting Impact on Male Fertility?
Nov. 8, 2016, available at https://directorsblog.nih.gov/2016/11/08/could-zika-virus-have-lasting-impact-on-male-
fertility/.
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a mouse study, which found that the Zika virus can persist for weeks in the reproductive systems
of male mice. As aresult of the infection, levels of testosterone and other hormones drop, sperm
counts fall, and in some cases, the testicles shrink, possibly irreversibly.*® In addition, we do not
know whether individuals who contract Zika but are asymptomatic will have any negative effects
for themselves or their children, nor do we know if previous infection from a related virus, such
as dengue or yellow fever, has an impact on the effects of Zika on an individual.

Another challenge is the lack of modeling for infectious diseases. Modeling is crucial to
combat a virus such as Zika because it would help both public health officials and vector control
units prepare for, identify, detect, and predict where the disease is likely to spread. Modeling
would also help predict the need for lab and testing capacity in a given region, the demand for
vaccines if and when they come to market, and where to prioritize effective mosquito control.
The lack of sufficient data, methods, and the unique aspects of the Zika virus pose challenges for
conducting modeling and simulation studies. According to CDC documents and officials
interviewed by the GAQ, the CDC has not been able to predict how much the Zika virus will
spread in the continental United States.** On May 5, 2017, NIH issued a grant opportunity for
“Modeling of Infectious Disease Agent Study Research Projects.”* According to the
announcement, the purpose of this funding opportunity “is to supportt innovative rescarch that
will develop and apply computational tools and methods for modeling interactions between
infectious agents and their hosts, disease spread, prediction systems and response strategies.”*

Finally, challenges remain regarding the development and use of diagnostic tools.
Despite the fact that the U.S. has known about the Zika virus, at the time of the discovery that
Zika infection during pregnancy could lead to severe birth defects, there were no accurate and
reliable authorized diagnostic tools for the Zika virus disease. As previously noted, by April 12,
2017, FDA had authorized 15 diagnostic tests for the Zika virus (12 molecular tests and three
serologic tests) under EUAs following the public health emergency declaration. One major issue
with these tests is that it is not possible to compare the tests with one another based on the
information on the product insert. Communicating such information could have enabled users to
more casily identify the test that could detect the smallest amount of virus in a sample.*’

Manufacturers of diagnostic tests faced several challenges, including: (1) lack of
knowledge of key scientific aspects of the virus; (2) difficulty in accessing well-characterized
clinical samples; (3) gaining access to EUA tests for use as a comparator assay; (4) gaining
cooperation with international entities; and (5) manufacturers’ mixed opinions about the
effectiveness of communication from FDA.*® Users of the tests also identified challenges,
including: (1) complying with the test’s EUA label, which specifies equipment required to
perform the test, and (2) determining the most accurate test, in part because of challenges

43 1d

4 GAO Report.

4 Grants.gov, Department of Health and Human Services, National Institutes of Health, May 5, 2017, available at
https://www grants.gov/web/grants/view-opportunity html?oppld=293636.

45 Id

7 GAO Report.

BId.
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comparing performance characteristics reported in the EUA labels.* GAO found that the CDC
and FDA did not follow their guidance in communicating information about Zika virus
diagnostic tests that could have enabled users to more easily identify the test that could detect the
smallest amount of virus in a sample.’

In particular, there were issues with CDC communications about molecular diagnostic
test sensitivity. Last year, a CDC scientist and expert on arboroviruses, who later became a
whistleblower, alleged that CDC endangered public health when it failed to disclose that the
CDC test used to detect the Zika virus, known as a Trioplex (an FDA EUA), was less sensitive
than another CDC laboratory-developed test (not authorized under FDA EUA), known as a
Singleplex.’! Following an Office of Special Counsel investigation, CDC agreed to reinstate the
scientist. An internal CDC investigation about the allegations found that the evidence did not
support the allegations.>

The GAO found, however, that the CDC investigation did not attempt to gather
additional information on comparing the tests from public health laboratories using the
Singleplex.” Further, later actions taken by the CDC appear to validate the whistleblower’s
concerns regarding the Trioplex test. The original Trioplex test was authorized using a smaller
input volume, while the Singleplex was not subject to the limitation because it had not been
submitted to the FDA for review.™ Smaller input volume lessens the sensitivity of the test.
CDC submitted a substantial amendment to the Trioplex test for FDA authorization to increase
the input volume of the test in August 2016, and in January 2017, the authorization was amended
again to allow laboratories to use a Singleplex reaction on the Trioplex assay.”® The larger input
volume has been demonstrated to increase the sensitivity of the Trioplex assay, according to
CDC. A journal article later showed that the original Trioplex test was less sensitive than the
Singleplex test.’® Representatives of three scientific professional societies told GAQ that
information about the development and verification of CDC’s diagnostic tests should be made
available to the scientific and medical communities.>’

f. GAO Recommendations
The GAO recommended two actions for FDA: (1) Consolidate information from

individual diagnostic test labels and make this information available in a form that enables users
to more readily compare information across tests; and (2) Require manufacturers to list the

49 I

50 ]d

5! Lena H. Sun, CDC whistleblower claims agency has been using wrong Zika test, Washington Post, September 28,
2016.

52 U.S. Department of Health and Human Services, Report of Investigation, OSC File Number DI-16-3709, attached
to September 2, 2016 from HHS Secretary Sylvia M. Burwell to The Honorable Carolyn N. Lerner, Special
Counsel, Office of the Special Counsel.

53 GAO Report.

*Id.

55 i

56 Id

57 Id
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identity of comparator assays on their diagnostic test labels. The FDA concurred with both
recommendations.

The GAO recommended three actions for CDC: (1) Establish a transparent process to
provide CDC diagnostic tests, upon request, to manufacturers that are in the final stages of
diagnostic test authorization; (2) Include information on CDC-developed tests distributed to
public health laboratories on CDC’s website, including any laboratory-developed tests; and (3)
Provide details such as collection records, dates, and data limitations on posted and disseminated
mosquito distribution maps to better inform mosquito control experts and the general public.
CDC concurred with Recommendations (1) and (3), and partially concurred with
Recommendation (2).

In recent decades, emerging infectious diseases have continued to garner global attention.
Diseases such as SARS, HINI1, Ebola, pandemic influenza, and now Zika have continued 1o
surface leaving little time for public health officials to react. In each of the aforementioned
cases, the GAO found that HHS was reactive in its response to outbreak prevention,
preparedness, detection, and response. This was the theme of the Subcommittee’s hearing on
biodefense preparedness held on February 12, 2016, focused on the bipartisan report of the Blue
Ribbon Study Panel on Biodefense.”® Given global travel and migration patterns, infectious
diseases spread more easily than ever before. With the emergence of more infectious discases
around the corner, the federal government needs to find ways to be more proactive instead of
reactive.

g. Status of Zika Funding

Funding for federal government spending on the Zika virus has come from multiple
sources. On April 6, 2016, the White House Office of Management and Budget and the
Secretary of HHS identified $589 million that could be redirected and spent on the response to
the Zika virus.>’

In addition, through the Zika Response and Preparedness Act, 2017, Congress provided
an additional $1.1 billion in supplemental funds to the U.S. Department of Health and Human
Services, the U.S. Department of State, and the U.S. Agency for International Development.
HHS received $933 million of the $1.1 billion. Of the $933 million, the CDC received $394
million, the NIH received $152 million, and the Public Health and Social Services Emergency
Fund received $387 million, with $245 million of that going to the Biomedical Advanced
Research and Development Authority (BARDA).%

As of April 30, 2017, HHS has obligated $635 million of the $933 million appropriated
in the Zika Response and Preparedness Act.’’ The breakdown by agency is as follows:

38 Quibreaks, Attacks, and Accidents: Combating Biological Threats, Hearing Before the H. Comm. on Energy &
Commerce, 114th Cong, (Feb. 12, 2016), available at https://energycommerce.house.gov/hearings-and-
votes/hearings/outbreaks-attacks-and-accidents-combatting-biological-threats,

% Congressional Research Service, Zika Response Funding: Request and Congressional Action, Sept. 30, 2016.
%0 1J.S. Dep’t of Health & Human Servs., Zika Supplemental Funding Spend Plan, Oct. 26, 2016.

1 Email from HHS staff to Committee staff, May 18, 2017.



132

Majority Memorandum for May 23, 2017, Subcommittee on Oversight and Investigations Hearing
Page 12

. CDC: $332.2 million obligated;

e NIH: $68.8 million obligated;

. ASPR/BARDA: $110.6 million obligated;

¢  HRSA; $57.3 million obligated; and

. CMS: $66.1 million obligated.

HHS has informed the Committee that remaining funds not yet obligated have been committed,
and that the funding will last through the end of the fiscal year.

III. ISSUES
The following issues will be examined at the hearing:

¢ How can the CDC and the states be better equipped to respond to any potential
Zika outbreaks in the U.S. this summer?

o How can the FDA and CDC establish a transparent process for providing test
manufacturers access to diagnostic tests for comparison purposes and provide
information to help ensure that users of diagnostic tests can compare
performance?

e How can state and local implementation of mosquito control programs be
improved and more effectively supported by federal agencies?

e  What is the current state of research into (a) the causal link between Zika and
other health conditions, including microcephaly and GBS; and (b) the efficacy
and availability of currently available rapid diagnostic testing for Zika?

s What is the status of diagnostic testing development, vaccine development, or
other therapeutics for Zika?

IV.  STAFF CONTACTS

If you have any questions regarding the hearing, please contact Alan Slobodin, Brittany
Havens, or Jennifer Barblan at (202) 225-2927.
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Congress of the united States
Washingter, B.EC, 20515

February 15, 2017

Robert M. Speer

Acting Secretary of the Army
101 Army Pentagon
Washington, DC 20310-0101

Dear Acting Secretary Speer:

We write to you to strongly urge the Department of the Army not provide an exclusive
ticense to Sanofi Pasteur, Inc, for two pending patents to manufacture the Zika vaccine. Ifsucha
license is issued, we are very concerned that the price of the vaccine, which was developed with
taxpayer dollars, will be unaffordable for people in the United States and around the world. As
you know, the cost of the drugs is one of the most pressing public health concerns and rising
drug costs continue to harm patients who need access to those drugs and taxpayers who both pay
to develop many drugs and fund public insurance programs like Medicare and Medicaid.

Our concers have been echoed by organizations such as Doctors Without Borders, who
fear that without safeguards in place to ensure the vaccine is affordable, it will be inaccessible to
people in developing countries who can ill-afford such costs. Moreover, President Trump has
repeatedly called for action to lower drug prices, and we fear awarding an exclusive license fora
critical vaccine developed with public funds to a single drug manufacturer will set a dangerous
precedent.

When the Zika virus surfaced and infectious disease experts at the National Institutes of
Health (NIH) determined the threat it posed to the American public, it became a national priority
for Congress to take swift action and allocate funding for developing an effective vaccine to
combat the spread and infection of the Zika virus. As a result, Congress acted to provide NIH
with more than $40 million to develop and test such a vaccine. Despite that substantial
investment by taxpayers, on December 9% the Department of the Army filed with the Federal
Register a Notice of Intent to grant Sanofi exclusive licenses for two pending government patents
to manufacture the Zika vaccine. The Notice of [ntent would give Sanofi a monopoly for the
Zika vaceine without any restrictions or requirements that they ensure the vaccine is affordable

for all those who need it.

In order to ensure that the investment made by taxpayers was worthwhile, it is critical that we
ensure the vaccine to prevent against the Zika virus is accessible to anyone who requires it.
Again, we strongly urge the Department of the Army not provide an exclusive license to Sanofi

SUNTED DM IELVLLED PARER
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to manufacture this vaceine, If the Department of the Army does decide to move forward with
their proposal, we implore you to instead issue a limited license and put in place requirements
that this vaccine must be available at an affordable price and allow the federal government to
intervene if Sanofi prices the drug at a level that would make it inaccessible to the millions of
Americans who need access to a vaccine they paid to develop. Without these changes, we are
fearful that Americans and people in developing countries will not be properly protected against
future outbreaks of the Zika virus.

We look forward to your response, and to working with the Administration to ensure that the
price of the Zika vaccine does not threaten public health by deterring access to this vital therapy:

Sincerely,

FHywin

YLOYD DOGGETT
Member of Congress

Onely—Chu_

JUDY CHU
Member of Congress

CONYERS, JR.
Meamber of Congrobs

Y A . B

MARK POCAN ROSA L. DELAURCO
Member of Congress Member of Congress
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PRAMILA JAYAPAL EITH ELLISON
Member of Congress Member of Congress

Medalle. Ao Bike 27

MICHELLE LUJAN GRISHAM E. CUMMINGS

Member of Congress Metber of Congress
{\/MM

PETER WELCH

Member of Congress

Cc: Francis Collins, Director, National Institutes of Health

Anthony Fauci, Director, National Institute of Allergy and Infectious Diseases, National
Institutes of Health
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®ffice of the Governor
State of Louistana

P.0. Box 94004
Baton Rouse, Lovisiana 70804-8004
(225) 342-7018
GOV.LA. GOV

JorxN Brr EDwARDS
GOVERNOR

ik
prnisid

May 10, 2017

Robert M. Speer

Acting Secretary of the Army
101 Army Pentagon
Washington, DC 20310-0101

Dear Mr. Speer,

As Governor of the State of Louisiana, I write to express my serious concern
about the Department of Defense’s proposed exclusive license of patents on a Zika
vaccine to Sanofi, particularly if the license does not address the pricing of the vaccine to
U.S. residents.

Louisiana remains one of the Gulf states most likely to be affected in the event
that the Zika virus continues to spread. A decision to give one company, Sanofi, a
monopoly, without any constraints on the price for the vaccine, could cripple state
budgets and threaten public health in the event of local Zika transmission. As many as
540,000 Louisiana residents on Medicaid alone could benefit from an effective Zika
vaccine, but all my constituents deserve access in the event of local transmission. I am
concerned that an unaffordable Zika vaccine will unnecessarily expose our state’s most
vulnerable citizens, our babies, to risk for serious lifelong complications of preventable
Zika infection.

It is my understanding that considerable federal support has gone into creating the
vaccine, including federally-funded clinical trials, a $43 million BARDA grant to Sanofi
for Phase Il trials, with the option for an additional $130 million in funding for the later
trials if needed for the vaccine’s approval by the FDA. Sanofi would also be eligible for a
valuable priority review voucher, worth millions of dollars, and possibly benefit from
several years of exclusive rights on the data from the clinical trials the U.S. government
has funded. The extent of public investment in the development of the vaccine calls into
question the need for an exclusive license, and it certainly provides a compelling reason
to ask questions about the price of the vaccine now, before a license is signed, rather than
after a monopoly has been granted.

Furthermore, because the vaceine in question is the Zika Purified Inactivated
Virus (ZPIV) and makes use of the inactivated virus to produce an immune response, it
may have added benefits and value as a booster vaccination to DNA Zika vaccines.
Preliminary studies by NIAID found that the ZPIV induced antibodies that neutralized
the virus and protected animals from disease when they were challenged with Zika.
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Robert M. Speer
May 10, 2017
Page 2

1 am concerned that the Department of Defense has yet to address concerns about
pricing and affordability for the vaccine, despite requests from nearly a dozen non-
governmental organizations representing patient interests. In April 2017 the Department
of Justice ordered Sanofi to repay nearly $20 million in overcharges to the Departiment of
Veterans Affairs. Sanofi is known to charge U.S. residents far more than residents of
other industrialized countries for other medications, such as Sanofi's multiple sclerosis
drug Aubagio (teriflunomide).

We believe our interests would be better served by avoiding the grant of an
exclusive license on the Army’s Zika patents. Barring that, U.S. residents, particularly
those that I represent in Louisiana, deserve assurances that the vaccine will be affordable
to people who have already paid for most of the research and development costs.

No one should have to worry about their child being born with microcephaly or
other birth defects, and certainly no one should have to face that frightening prospect
simply because the vaccine is unaffordable. Louisiana taxpayers have already paid once
for this invention, and it is reasonable to expect that the Department of Defense at
minimum ensure that our residents pay reasonable prices on the other end.

cc: Barry Datlof
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May 22, 2017

The Honorable Tim Murphy The Honorable Diana DeGette

Chairman, House Energy and Commerce Ranking Member, House Energy and Commerce
Oversight & Investigations Subcommittee Oversight & Investigations Subcommittee

2125 Rayburn House Office Building 2125 Rayburn House Office Building

Washington, DC 20515 Washington, DC 20515

Dear Chairman Murphy and Ranking Member DeGette:

Thank you for scheduling a hearing on the U.S. Public Health Response to the Zika Virus: Continuing
Challenges. Sanofi Pasteur, the vaccines division of Sanofi, is pleased to participate in this effort by
partnering with the Walter Reed Army Institute of Research (WRAIR) and the Biomedical Advanced
Research and Development Authority (BARDA) on a Zika vaccine candidate, an important component of
Zika response.

The development of any vaccine is a high-risk endeavor, particularly for emerging infectious diseases
marked by changes in epidemiology and trajectories that are still evolving. In fact, in November of 2016,
the World Health Organization indicated the Zika outbreak is no longer a public health emergency. That
was followed by the government of Brazil on May 12, 2017, declaring an end to its Zika public health
emergency after 95% fewer cases were recorded between January and mid-April, 2017, compared to the
same period the prior year. Each of these examples underscores the unpredictability of seasonal endemic
diseases. To effectively address these types of public health challenges, it is essential for vaccine
manufacturers to collaborate with governmental scientific organizations to effectively leverage our
complementary resources, expertise, and strengths.

In advancing this Zika vaccine candidate in collaboration with the U.S. government, we have contributed
significant resources, including over 60 full time scientists, proprietary technical manufacturing expertise,
and utilization of our robust flavivirus clinical trials network to bring the vaceine candidate through Phase
[T studies. Sanofi Pasteur has engaged in this endeavor in the face of opportunity costs associated with
delaying other R&D programs in order to advance this vaccine at an unprecedented pace. Despite claims
to the contrary, we do so not based on projected commercial return, but out of our sense of corporate
responsibility to contribute our capabilities to address a potential public health crisis.

Significant attention has been paid to whether our public-private partnership with the WRAIR may
constitute a monopoly for Sanofi Pasteur. Questions have also been raised regarding the potential pricing
of a future Zika vaccine. In truth, dozens of other companies, many with funding from the U.S.
government, are also developing Zika vaccine candidates, some using similar approaches, others using
other novel technologies. It is unclear at this time which approach, if any, will ultimately succeed.
However, as we continue to negotiate the terms of a licensing agreement with WRAIR for its patents, and
whether that agreement ultimately is exclusive or non-exclusive, our potential license would not cover all
vaccine technologies and thus would not prevent other companies from pursuing vaccine candidates
based on alternative technologies in order to create a robust and competitive Zika vaccine marketplace.

SANOFI US 1455 Pennsylvania Avenue, NW Suite 500, Washingtor, DG 20004 USA Tel: 202.585.3000
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Additionally, it is premature to consider or predict Zika vaccine pricing at this early stage of development.
As noted earlier, ongoing uncertainty around epidemiology and disease trajectory make any commercial
projections theoretical at best. However, if we ultimately reach a licensing agreement with the WRAIR
and bring a Zika vaccine to market, Sanofi Pasteur has a history of working with governments and non-
governmental organizations around the world to make our vaccines available at affordable prices.
Evidence of our commitment to safe, affordable, and accessible vaccines is demonstrated by our industry-
leading ranking on the Access to Vaccines Index (https://accesstovaccinesindex.org/report-cards/sanofi/)
and the publically available pricing of our products both in the United States and abroad. It is in the
public-health interest to price this and other vaccines in a way that will facilitate access to and usage of a
preventive vaccine. We have demonstrated that commitment in the past, and, if we bring a Zika vaccine
to market, we intend to do so for Zika as well.

Given the many uncertainties surrounding the future of Zika, we believe the WRAIR and BARDA are to
be commended for their approach to partnership with industry. In fact, given the high risk nature of
vaccine development and unpredictability for diseases like Zika, if the U.S. government changes its
historic approach to licensing terms, it could undermine the intent of these types of collaborations.

Sincerely,

Adam Gluck
Vice President and Head, U.S. Government Relations
Sanofi

Ce:

The Honorable Morgan Griffith
The Honorable Joe Barton

The Honorable Michael Burgess
The Honorable Susan Brooks
The Honorable Chris Collins
The Honorable Tim Walberg
The Honorable Mimi Waters
The Honorable Ryan Costello
The Honorable Buddy Carter
The Honorable Greg Walden
The Honorable Janice Schakowsky
The Honorable Kathy Castor
The Honorable Paul Tonko

The Honorable Yvette Clarke
The Honorable Raul Ruiz

The Honorable Scott Peters

The Honorable Frank Pallone

SANOFI US 1455 Pennsyivania Avenue, NW Suite 500, Washington, DC 20004 USA Tel: 202.585.3000
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Emerging Infectious Diseases in Pregnancy

Richard H. Beigi, mn, uSe

It has been recognized for centuries that pregnant women have unique susceptibifities to many
infectious diseases that predispose them to untoward outcomes compared with the general
adult population. It Is thought a combination of adaptive alterations in immunity to allow for the
fetal allograft combined with changes in anatomy and physiology accompanying pregnancy
underlie these susceptibilities. Emerging infectious diseases are defined as those whose
incidence in humans has increased in the past two decades or threaten to increase in the near
future. The past decade alone has witnessed many such outbreaks, each with its own unique
implications for pregnant women and their unborn fetuses as well as lessons for the health care
community regarding response and mitigation. Examples of such outbreaks include, but are not
limited to, severe acute respiratory syndrome, the 2003 H1NT pandemic influenza, Ebola virus,
and, most recently, the Zika virus. Although each emerging pathogen has unique features
requiring specific considerations, there are many underlying principles that are shared in the
recognition, communication, and mitigation of such infectious outbreaks. Some of these key
principles include di pecific delineation of tr ion dynamics, understanding of
pathogen-specific effects on both mothers and fetuses, and advance planning and contempo-
raneous management that prioritize communication among public health experts, clinicians, and
patients. The productive and effective working collaboration among the Centers for Disease
Control and Prevention, the American College of Obstetricians and Gynecologists, and the
Society for Maternal-Fetal Medicine has been a key partnership in the successful communication
and management of such outbreaks for women's health care providers and patients alike. Going
forward, the knowledge gained over the past decade will undoubtedly continue to inform future
responses and will serve to optimize the education and care given to pregnant women in the

face of current and future emerging infectious disease outbreaks.

(Obstet Gynecol 2017;12%:8%6-906)
DO 10.1097/ACG.0000000000001978

E merging infectious diseases are defined as patho-
genic outbreaks whose incidence in humans has
increased in the past two decades or threaten to increase
in the near future.! The importance of emerging infec-
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tious discases has been recognized for at least 20 years
and continues {o increase in importance and scope for
many societal and ecologic reasons** Such outbreaks
of novel pathogens frequently cross national and teri-
torial boundaries (in part as a result of the robust travel
of modem life} and include recently highlighted and
severe pathogens SUCh as severe acute TCSPiI'a\Ol’Y Syn*
drome {SARS), the 2009 HINT pandemic influenza,
Ebola virus, and, most recently, the Zika virus. In addi-
tion to these highly publicized outbreaks of recent
times, emerging pathogen terminology also includes
less dramatic, but often no less menacing, considera-
tions such as 1) new infections resulting from changes
or evolution of existing organisms, 2) known infections
spreading to new geographic areas or populations, 3)
previously unrecognized infections appearing in areas
undergoing ecologic transformation, and 4) old infec-
tions reemerging as a result of the development of
antimicrobial resistance to known standard agents or

QBSTETRICS & GYNECOLOGY
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breakdowns in public health measures.' Commonly
cited emerging infectious diseases of interest and some
pathogen specifics are compiled in Box 1,

1t has been appreciated for conturies that pregnant
women have unique immunologic and physiologic
characteristics that predispose them to heightened rates
of serious and sometimes fatal dutcomes from varied
infectious diseases. This observation is mostly attrib-

Box 1. Commonly Noted Emerging and
Reemerging Pathogens of Interest

Pandemic influenza viruses

Novel influenza strains, emerging from antigenic shift in
the influenza virus, causing accasional severe influenza
pandemics

SARS-associated coronavirus

Highly pathogenic, novel severe respiratory virus that
emerged and rapidly spread globally from a small
focation in China

Ebola virus

Previously recognized serious pathogen associated with
maodest-sixed outhreaks before 2014 (largest outbreaky;
strikingly high mortality rate

Zika virus

Previously underappreciated pathogen until ongoing
outbreak with its association with fetal malformations
tmost notably microcephaly); its unique characteristics
put this outbreak at the intersection of emerging infec-
tious diseases, reproductive rights, and global health
security

Woest Nile virus

The most common mosquito-borne infection in the
United States; no documented direct fetal effect
Chikungunya virus

Mosquito-hborne virus that was previously found in Asia,
Africa, and Europe that has recently been detected in the
Americas; no documented direct fetal effect

Methicillin-resistant Staphylococcus aureus

Well-known reemerging pathogen given its aggressive
clinical natwire and relatively limited antimicrobial
treatment options

Vancomycin-resistant enterococci

Classic reemerging pathogen that serves as an ongoing
reminder of the ever present and evolving epidemic of
antimicrobial resistance

SARS, severe acute fespiratory syndrome.
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uted to the combination of somewhat altered cellular
immunity capabilities (presumably to allow for the fetal
allograft) combined with changing anatomic specifics
that can challenge primarily cardiovascular and respi-
ratory systems with advancing gestational age.*? More
recent research has focused on relative concentrations
and potencies of various immunoglobulins (immuno-
globulin G} during pregnancy as part of the explana-
tion for altered pregnancy immunity." Additionally,
ongoing investigations are assessing the role of the pla-
centa and its inherent ability to block some viral patho-
gens from access to the fetus.!! Ongoing research will
continue to delineate the specifics of the immunology
of pregnancy and its effect on disease transmission and
pathogenesis.

The heightened susceptibility to adverse outcomes
is most often noted for viral pathogens, with bacterial
and parasitic infections occasionally also having this
predilection. In addition, pregnant women also have
unique characteristics worthy of attention with regard
Lo infectious diseases (and their countermeasures) from
clinicians including, but not limited to, the teratogenic
potential of an infecting pathogen, differing transmis-
sion susceptibilities and specific implications for fetal
infection during different stages of pregnancy, and the
effect of an in utero infection on subsequent neonatal
and infant development. Importantly, despite a pre-
dilection for worse outcomes, it does not appear {for
the majority of pathogens) that pregnancy makes
women more susceptible to acquiring an infection with
the possible exceptions of human immunodeficiency
virus, malaria, and potentially listeriosis.?

In addition to the inherent risks posed by
emerging infectious diseases to pregnant women, the
concept of the medical establishment’s preparedness
and response in the face of novel outbreaks has also
recently received considerable attention. Much of the
early focus toward preparedness was centered on the
likelihood of an impending influenza pandemic.!»"
However, the concepts and collaborations have now
maltured to include guidance and directives that are
simultancously relevant for a broad range of patho-
gens as well as specific outbreaks.'17 This is most
recently evidenced by the appropriate attention
received by, and prioritization given to, the ongoing
Zika virus outbreak. A robust collaboration among
the Centers for Disease Control and Prevention
{CDC}, the American College of Obstetricians and
Gynecologists {the College), and the Society for
Maternal-Fetal Medicine has also been paramount in
highlighting important up-to-date knowledge, thereby
enabling practice that is based on the best available
data during the evolution of Zika and others. The

Beigi  £merging Infectious Discases in Pregnancy 897
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women’s health field has successfully aligned in
response to these recent outbreaks in a manner that
will undoubtedly serve pregnant women optimally.
This article highlights a series of recent high-profile,
specific emerging pathogens of significant maternal-
fetal importance given their important lessons to the
obstetric and public health community. In addition,
the pathogens chosen for discussion have some
unique and challenging features and provided unique
foundations for progress in the area of health care
provider, facility, national, and international pre-
paredness planning and disease mitigation.

SEVERE ACUTE RESPIRATORY SYNDROME
Severe acute respiratory syndrome is a previously
unrecognized emerging infectious discase caused by
a novel pathogen that challenged the global health
community’s ability to effectively communicate and
cooperate toward a goal of cventual containment.
Believed to have originated in China’s Guangdong
Province late in 2002, it appears to have been spread
internationally in the winter of 2003 by a physician
who had traveled to the region to provide care against
a new mysterious respiratory pathogen. Traveling
home from China, he stayed one night at what later
came to be referred to as Hotel M {from the epidemi-
ologic perspective} in Hong Kong and was noted to
have been ill for approximately 7 days prior with the
same respiratory symptoms as his patients. Subse-
quent to his short, 24-hour stay, approximately 12
additional guests fell ill fror this same unknown path-
ogen {the majority of whom were staying on the same
floor as him in the hotel, yet without significant close
contact) and then proceeded to travel abroad and per-
petuate the global spread of what is now known as
SARS. Involved countries included Canada, Vietnam,
Singapore, Ireland, and the United States. In total, the
World Health Organization (WHO) recognized at
least 8,400 associated cases, with more than 800
deaths in greater than 32 countrics recorded over
roughly 6 months.>!* It was accordingly dubbed the
first 21st century pandemic.

‘The infection was characterized by a rapid onset of
fever plus other nonspecific symptoms (headache,
malaise, and myalgia) followed by a nonproductive
cough that progressed to shortness of breath and
respiratory failure in a subset of patients. Characteristic
laboratory aberrations include lymphopenia and ele-
vated lactate dehydrogenase levels. The causative agent
was later noted to be a novel coronavirus likely present
in animals being sold in local markets and subse-
quently infecting those handling the animals (zoonatic
spread). Importantly, the subsequent human-to-human
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spread was through respiratory droplets, yet early on,
given the many unknowns, infection control practices
included all phases of precautions: respiratory, contact,
and droplet,

Cohorting (grouping of persons [patients or
health care workers] who have been exposed to
a disease, a form of isolating groups to minimize
disease spread within in a location) and isolating of
patients in facilities as well as widespread public
education, contact tracing, quarantine practices, bor-
der surveillance, and travel advisories were instituted
and successfully contributed to the eventual global
control within approximately 5 months of first noti-
fication.>™ In the few affected obstetric hospitals,
close attention was paid to minimizing exposure to
unaffected patients and stafl by way of cohorting
exposed and infected patients, visitor limitations, vig-
ilance toward the use of personal protective equip-
ment {such as masks and gowns}, clinical flexibility,
facility temporary closure, working collectively o
establish coordinated and regionalized cave, and a will-
ingness to consider and establish care models
that minimized mixing of patients and obstetric health
care providers.’™1® All of these nonpharmaceutical
interventions are important for all facilities providing
care to pregnant women to consider and plan for in
advance. This is a key lesson from the SARS epi-
demic; traditional nonpharmaceutical countermeas-
ures are very effective for curbing disease spread,
even in the absence of pharmaceutical interventions.

Understanding the effects of SARS on pregnancy
is more challenging given the relatively low numbers
of women infected. The few small available case series
suggest that pregnant women had at least equal, and
likely higher, rates of severe illness, intensive care unit
admission, and death {similar to other serious respi-
ratory pathogens in pregnancy).'®® As noted in other
severe respiratory infections, some women underwent
preterm cesarean delivery presumably for maternal
respiratory benefit. No documented cases of perinatal
transmission were noted despite relatively rigorous
methods of investigation for viral particles, serologic
respanses, or both in neonates born to infected moth-
ers. The low numbers of infected pregnant women
were also attributable in part to the critically impor-
tant and rigorous infection control practices noted
(cohorting, regionalization of care, minimizing patient
and health care worker mixing, use of personal pro-
tective equipment) used in hospitals that were success-
ful in interrupting disease iransmission.'20 The
importance of the traditional infection control meas-
ures in and of themselves cannot be overemphasized.
Important lessons for obstetric health care providers,
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Box 2. Important Lessons Learned for Health
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INFLUENZA VIRUS

Influenza is a wellrecognized cause of recurrent
yearly global epidemics of febrile respiratory disease
and has been documented as such for at least the
previous four centuries. During this time, records
suggest that the global community has experienced at
least 30 influenza pandemics. The most severe re-
corded influenza pandemic was the 1918~1919 Spanish
flu with estimates of global mortality of at least 20
million%” More recently the global community
endured the 2009 HINI influenza pandemic and its
associated morbidity and mortality, mostly noted in
adults younger than 50 years of age, including dispro-
portionate numbers of pregnant and puerperal
women. The natural history of influenza mutation
combined with the inevitability of antigenic shift {pro-
ducing pandemic strains) makes influenza an emerg-
ing pathogen of interest.%”

Influenza infection is primarily transmitted person
to person through large droplets generated by cough-
ing and sneezing from an already infected {and often
asymptomatically incubating) person. In addition to
respiratory droplets, transmission is also possible by
contact, either direcly to a susceptible host or by
passive transfer through an intermediate object (ie,
contaminated hands or objects). The incubation period
for influenza is approximately 1-4 days followed by
acute onset of fever, chills, nonproductive cough, nasal
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congestion, headache, sore throat, malaise, and fatigue.
Most patients have a combination of systemic symp-
toms and respiratory symptoms, and this finding can
help differentiate influenza from other cammon respi-
ratory pathogens. However, influenza is primarily
a respiratory disease and most associated serious mor-
bidity and mortality are attributable to respiratory com-
promise. Importantly, patients are infectious and
transmit the virus during the short incubation period
before symptom onset. This fact explains some of the
challenges with prevention of spread in the population
and in facilities.®

The occurrence of an upcoming influenza pan-
demic was well-predicted and expected (based mostly
on the ime lapse since the last flu pandemic). However,
the source, timing, and location of the outbreak were not
predicied and provided some eady challenges for
a global response.! 2% Previous 20th century influ-
enza pandemics consistently demonstrated that pregnant
women suffered from disproportionate morbidity, high
rates of pregnancy wastage, and higher rates maternal
mortality (when compared with the general adult pop-
ulation).%%!* This same phenomenon was again noted
during the 2009 HIN1 pandemic. Multiple publications
demonstrate higher rates of morbidity, critical care
admission, preterm labor and birth, and higher rates
of death (approximately 5-fold to 20-fold higher than
expected from population-based data) among pregnant
and early postpartum women.?!=#7 Although this expe-
rience was not surprising, it provides a sober reminder
of the uniquely susceptible nature of pregnant and early
postpartum women {0 severe respiratory viral infections.
Moreover, this recent experience clearly reinforced the
importance of influenza vaccines and the use of other
therapeutic measures during pregnancy.

In this author’s opinion, a beneficial and long-
lasting effect of the 2009 HINT influenza pandemic
(notwithstanding its occasionally devastating effects
on pregnant women) was that the unique nature of
pregnant women was elevated to an international
level of recognition never noted before. Coincidental
to the 2009 HINI pandemic was a contemporaneous
publication demonstrating in a randomized controlled
fashion that immunization of pregnant mothers
against influenza can also provide neonatal protection
against influenza for up to 6 months of life.?® This key
finding, which has been replicated in subsequent in-
vestigations coupled with additional publications
highlighting the higher rates of untoward outcomes
from 2009 HIN1 among pregnant women, provided
a renewed scientific and policy focus on the potential
for disease prevention for mothers and infants
through maternal immunization.? This focus contin-
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ues today and provides novel opportunities with
new vaccine products designed specifically for use in
pregnancy (o minimize the maternal and neonatal
infectious disease burden.

No less important was novel clinical observa-
tional data demonstrating that the use of oseltamyivir in
pregnancy appears to mitigate to some extent the
severily of infection. These data that had previously
been noted in the general population were now
validated in pregnancy and justify the use of antivirals
early in cases of suspected or proven influenza
infection. Creanga et al showed that severity of iliness
among pregnant women in New York City and timing
of antiviral treatment are correlated. Pregnant patients
who started therapy beyond the 48-hour (after symp-
tom onsel) recommended window of treatment were
more likely to have severe influenza illness (3%
compared with as high as 44% having severe illness,
comparing less than 48-hour to greater than 5-day
treatment onset, respectively, P=.002).28 Similarly,
a separate larger domestic investigation of 788 pregnant
women with 2009 HIN! demonstrated a significantly
elevated relative risk of 6.0 (95% confidence interval
3.5-10.6) for admission to the intensive care unit for
women treated more than 4 days after symptom ouset
{compured with less than 48 hours).#2 Combining the
limited ability to predict which pregnant women will
rapidly decompensate with the fact that severe out-
comes are more likely, universal early oseltamivir treat-
ment should be given by obstetric health care providers
in all clinical settings as recommended. ¥

The other important phenomenon that the 2000
HINT influenza pandemic demonstrated was that
despite significant efforts toward preparedness, the
production and distribution capabilities of the vaccine
industry did not optimally match the timeline of need
(ie, early in the outbreak). Optimal protection from
a mass vaccination program occurs when the vaccine
is given at least 2 weeks before peak population
exposure risk. Despite progress made in terms of
vaccine manufacturing and timeliness in the lead-up
to the pandemic, the majority of vaccines became
available during or after the most significant wave of
infection in the fall of 2009.3! This situation continues
to stimulate alternative methods for mass vaccine pro-
duction and administration that may mitigate the
supply-demand mismatch in future influenza pan-
demics. Important lessons learned from the 2009
HINT experience are highlighted in Box 2.

EBOLA VIRUS

Ebola virus has been recognized as a severe viral
pathogen responsible for viral hemorrhagic fever for
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approximately 40 years. The strain responsible for the
most recent outbreak was first identified in 1976 along
the Ebola River in what is now the Democratic
Republic of Congo during a local outbreak of viral
hemorrhagic fever. It is another zoonotic infection that
humans most commonly initially contract from the
natural reservoir of fruit bats. Once established in
humans, subsequent infection is transmitted very
efficiently from person to person by direct contact of
mucous membranes or skin with bodily fluids or
contaminated objects. Sexual transmission may occur.
Incubation is typically 7-10 days and humaus become
infectious once fever and other nonspecific symptoms
ensue, After the onset of generalized manifestations,
severe gastrointestinal symptoms become apparent.
Given the viruses’ predilection for cytokine dysregula-
tion, progression to multiorgan failure and hemor-
rhagic shock commonly occurs. Case fatality rates
range from 55-90%, demonstrating its aggressive
nature. This is also partly the result of the lack of
Ebola-specific therapy, leaving supportive care as the
option. !

The recent Ebola virus outbreak in regions of
West Africa that started in 2014 and continued into
2015 was the largest ever recorded with a total of
28,652 cases, 15261 of which were laboratory-
confirmed, and a total of 11,325 deaths (40~-75% case
fatality rate}.*? The WHO declared this outbreak an
International Public Health Emergency on August 8,
2014, and the outbreak continued for many months
thereafter. It is worth noting that few pathogens have
the ability to undergo widespread dissemination like
Ebola and also carry such a high mortality rate. The
overwhelming majority of cases were in the West Afri-
can countries of Guinea, Sierra Leone, Liberia, and
Nigeria. However, there were health care worker-
associated cases (as a result of travel from Western
Africa) in a handful of Western countries, including
the United States, which prompted significant domes-
tic efforts toward management of the potential for
exposed and infected patients arriving in Western
health care facilities. Many will remember significant
domestic efforts in the fall of 2014 in response to
a missed opportunity for identification and contain-
ment. Although the outbreak situation has mostly
resolved, the CDC keeps a small force of roughly
75 workers in affected regions to have capabilities to
detect and mitigate any potential new or smoldering
outbreaks.

The interface between Ebola virus infection and
pregnancy was partially appreciated at the outset of
the recent outbreak. Historically women have been
more likely to contract Ebola infection compared with
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men, likely related to cultural practices and caregiver
roles. No data exist to suggest that pregnancy affects
susceptibility to infection. However, historical reports
suggest that pregnant women are more likely to suffer
worse clinical disease and succumb to illness. The two
largest case series reported before the recent epidemic
note a cumulative mortality in excess of 90% during
pregnancy from Ebola, 3334 Affected pregnant women
were equally represented across all gestational ages
and presented with similar symptoms as the nonpreg-
nant population with the notable exception of near
universal reports of hemorrhage {mostly genital tract).
No differences in clinical presentation or course of
disease based on age or parity were documented.
Additionally, very high rates of spontanecus miscar-
riage (approximately 60-70%) and pregnancy-related
hemorrhage (both during delivery and abortion) were
noted as well as the fact that no neonates born to
infected mothers have survived longer than 3
weeks. 15343 Interestingly, recent data demonstrate
the presence of Ebola virus RNA in amniotic fluid,
cord blood, and the placenta after delivery with asso-
ciated implications.®* Overall, the recent epidemic
substantiates the earlier findings of higher risk for
morbidity and mortality in pregnancy. An additional
trend recently noted suggests that the overall decline
in regional health care workers during the 2014-2015
Ebola cutbreak plus a reluctance to care for infected
pregnant women (presumably as a result of gravid
women’s high infectivity at the delivery) may have
disproportionately predisposed pregnant women to
receive less overall supportive care, leading to worse
outcomes.3%37 The full extent to which these trends
may have affected outcomes remains to be fully
realized.

Data from the most recent 2014 outbreak also
provide additional relevant information for perinatal
health for obstetric health care providers to under-
stand. The recent outbreak verifies that vertical
transmission of maternal Ebola virus infection to
the fetus can occur during an acute Ebola infection,
subsequently leading to intrauterine fetal death,
stillbirth, or neonatal death.’” Importantly, Ebola
virus has been found in the breast milk during acute
disease and may have led to infection in one infant,
suggesting vertical transmissibility during lactation.
Ebola also persists in many body sites for months,
including semen, raising concerns about persistent
vertical and sexual transmission months after clinical
recovery.?” This has large implications for proper
infection control practices during future outbreaks.
Additional take-home concepts from the recent Ebo-
Ia virus outbreak are elaborated in Box 2.
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ZIKA VIRUS
The ongoing Zika virus pandemic, with its docu-
mented association with fetal anomalies and other
adverse neonatal and adult neurologic morbidities,
has captured the world’s attention over the past 12-18
months. Modern society has not experienced a terato-
genic viral outbreak since the Rubella epidemic in the
1960s.%% A vague, poorly appreciated and understood
single-stranded RNA virus, Zika was first recognized
in the 1940s in Africa and has until recently been
associated with sporadic small regional outbreaks
of minimal global importance.® This most recent epi-
demic with its epicenter in Brazil and associated ef-
fects on fetuses has awoken the global public health
community to potential devastation from a novel
emerging infectious disease. Attention must not fade
as we learn more about the specific implications of
Zika infection in pregnancy and the virns establishes
natural endemicity.4®

Zika is primarily a mosquito-borne infection and is
a member of the same family of Flaviviruses as
Dengue, Chikungunya, and Yellow fever. The most
common vector for transmission is the Aedes aegypti
mosquito (similar to other flaviviruses) with Adedes albo-
Ppictus also able to transmit. Most patients infected with
Zika are unawarc of the infection (asymptomatic in
approximately 75% of cases); if they are symptomatic,
the clinical illness is invariably mild and self-limited.
Clinical reports suggest a nonspecific constellation of
fever, conjunctivitis, arthralgias, and maculopapular
rash with the illness typically lasting 1 week or less.
Associated nonspecific symptoms such as headache,
myalgias, pruritus, and vomiting are also reported
and share a self-limited nature. Additionally, Zika virus
has been associated with Guillain-Barré syndrome and
it appears previous infecton confers lifelong
immunity 3

In addition to the primary mode of vector-borne
transmission, additional forms of transmission include
sexual, laboratory, and likely bloodbome (through
transfusion}, The combination of vector-borne and
sexual transimission makes this scenario unprecedented;
never before has a documented teratogen been noted to
be transmitted in this combined fashion, Furthermore,
this combination generates a multitude of public and
sexual health issues and questions. In April 2016, then-
director of the CDC Dr., Thomas Frieden noted, “Never
before in history has there been a situation where a bite
from & mosquito could result in a devastating malfor-
mation.™ This situation has generated much discus-
sion about outbreak management, containment, and
improved fetal outcomes. Additionally, considerations
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around how to appropriately design investigations and
expeditiously license pharmaceuticals and vaccinations
for mitigation against this outbreak have received sig-
nificant attention, 4

The most striking congenital finding garnering
global attention is the atypically high numbers of
neonates born with microcephaly across regions in
Brazil noted to have had high numbers of cases of
Zika. The disease outbreak was originally noted in the
spring of 2015, and early reports of higher numbers of
microcephalic neonates began to accumulate late in
the fall of 2015, In February 2016, the WHO declared
the Zika outbreak a public health emergency of
international concern.®-#! The constellation of findings
that is now being coalesced into being referred to as the
“congenital Zika syndrome” includes, but is not limited
to, severe microcephaly with a partially collapsed skull;
thin cerebral cortices; macular scarring and retinal mot-
tling; congenital contractures; and marked early hyper-
tonia with associated symptoms of extrapyramidal
involvement.¥ Additionally, given Zika's predilection
for neural tissue, some have postulated the high poten-
tial for adverse neurodevelopmental outcomes among
neonates with both overt and unrecognized Zika expo-
sure throughout gestation. 943

Currently there are no medical countermeasures
available to prevent, mitigate, or manage active Zika
infection, Indeed, numerous trials of various vaccine
candidates are underway within academia, the phar-
maceutical industry, and the National Institutes of
Health.* Although there are promising candidates in
early-stage trials, it is unlikely that a vaccine product
will be available on a wide-scale basis for use among
reproductive-aged women (likely target population
for first use) in the near future, even with the acceler-
ated efforts underway. Until such a product exists, the
bulk of the management centers on education of
prospective patients as well as obstetric health care
providers about 1) the specific recommendations sur-
rounding travel restrictions to Zika-affected areas {an
ever-increasing geographic list), 2) sexual activity con-
siderations to minimize or eliminate the possibility of
exposure of both men and women, and 3) minimizing
risks for mosquito bites occurring in areas with active
Zika transmission, These specific recommendations,
areas with travel advisories, and specifics in regard
to methodology of testing for Zika infection are well
delineated on both the CDC’s and the College’s web-
sites, and the reader is referred to these locations for
a comprehensive discussion.*>#® A brief summary of
high-level recommendations for the obstetric commu-
nity is detailed in Box 3. Importantly, the CDC has
also developed two pregnancy registries for women
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infected with Zika in the United States and in Puerio
Rico748 As these valuable registries prospectively
collect data, they will continue to inform the obstetric
and neonatal communities on evolving Zika specifics.
This outbreak continues to unfold and reminds the
medical and global communities of the persistent
threat of emerging infectious diseases and the unpre-
dictable effects and hwman toll they can impart.

PREPAREDNESS FOR EMERGING INFECTIOUS
DISEASE OUTBREAKS

The certainty of future emerging outbresks combined
with the uncertainty of the specific nature of the outbreak
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GREG WALDEN, GREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

FBouge of Repregentatives
COMMITTEE ON ENERGY AND COMMERCE

2125 Raveurn House Orrice Buiovg
Wastnaron, DC 20615-6115

Muajority {202) 2252027
Minority {202} 226-3641

June 19, 2017

Dr. Timothy Persons

Chief Scientist

U.S. Government Accountability Office
441 G Street, NW.

Washington, DC 20226

Dear Dr. Persons:

Thank you for appearing before the Subcommittee on Oversight and Investigations on Tuesday,
May 23, 2017, to testify at the hearing entitled “U.S. Public Health Response to the Zika Virus:
Continuing Challenges.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, June 14, 2017, Your responses should be
mailed to Ali Fulling, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House
Office Building, Washington, DC 20515 and e-mailed in Word format to Ali.Fulling@mail.house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely,
} Van
Tim Murphy
Chairman
Subcornmittee on Oversight and Investigations

cc: The Honorable Diana DeGette, Ranking Member, Subcommittee on Oversight and Investigations

Attachment
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GA@ U.S. GOVERNMENT ACCOUNTABILITY OFFICE

441 G St. N.W.
Washington, DC 20548

June 29, 2017

The Honorable Tim Murphy

Chairman

Subcommittee on Qversight and investigations
Committee on Energy and Commerce

House of Representatives

Subject: Zika Virus Response — GAO Response to Questions for the Record

This letter notifies you of our enclosed responses to questions for the record, following the May
23, 2017 hearing, "Emerging Infectious Diseases; Actions Needed to Ensure Improved
Response to Zika Virus Disease Outbreaks.” | am pleased to be able to provide you with the
requested information. if you or your staff have any questions about our responses, please
contact me at (202) 512-6412 or personst@gao.gov.

Timothy M. Persons, Ph.D.
Chief Scientist

Enclosure
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The Honorable Tim Murphy

1. Why does the GAO think that it is important that the FDA consolidate information
about tests, and require manufacturers to list the identity of the comparator
assay?

Currently, the lack of access to performance data prevents diagnostic test users from making
informed decisions about which diagnostic test to adopt or recommend during the outbreak.
Information on performance characteristics presented in each diagnostic test product label was
not consolidated across available tests, and the identity of the comparator assay was not listed
on some labels, making it challenging for users to make informed decisions about which test to
adopt or recommend to patients. As a result, recommendations on diagnostic tests in our May
2017 report encourage increased access to performance data on diagnostic tests to allow for a
more informed environment for patient care (i.e., increased access to performance information
for clinicians as well as a higher quality of insight in support of patient decision-making).’

2. You reported that some diagnostic test users also faced challenges complying
with some equipment requirements to perform specific tests. (How) has this
problem been addressed, how did the costs of obtaining new equipment affect
localized budgets, and can you provide some examples?

Since our work focused on selected organizations, we are not aware of the extent to which, if
any, this problem has been addressed across public health laboratories such as the Laboratory
Response Network (LRN}, or other laboratories at the local, state, and federal level. Even so,
representatives from several public health laboratories we interviewed stated that they had to
acquire specific new equipment to be able to perform a certain authorized diagnostic test and
that it posed some unexpected budgetary burden upon them. For example, according to
Department of Defense (DOD) officials, many DOD laboratories needed to procure the
equipment required to perform the Centers for Disease Control and Prevention (CDC)'s IgM
antibody capture enzyme-linked immunosorbent assay (MAC-ELISA).2 There was delayed
implementation of this serological assay within DOD laboratories primarily due to the need for
Army LRN participating laboratories, which constitute the majority of the DOD’s LRN
participating laboratories, to acquire the equipment required to perform the assay. The Army
was able to secure funding for the purchase of the equipment, which was subsequently
distributed down to the individual laboratories for their procurement action. As another example,
a state public health laboratory we interviewed stated that they were hesitant to change to an
Emergency Use Authorized test because they would have to purchase specific new equipment.
CDC officials stated that the agency is working to expand diagnostic testing capacity within both
public health and commercial laboratories in the United States.

The Honorable Kathy Castor

1. Please provide an update on vaccine development and clinical trials.

1GAQ. Emerging Infectious Diseases: Actions Needed to Address the Challenges of Responding to Zika- Virus
Disease Outbreaks, GAQ-17-445 (Washington, D.C.: May 23, 2017).

2The MAC-ELISA is used to detect antibodies created against the Zika virus, ELISA is a technique designed for

detecting and quantifying substances such as antibodies. Antibodies are made by the body in response to antigens
such as viruses.
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At present no vaccine has been approved by the Food and Drug Administration to prevent Zika
virus disease but there are several vaccines that are in different development phases. For
instance, according to National Institutes of Health (NIH) officials, the National Institute for
Allergy and infectious Diseases (NIAID) is developing and investigating multiple Zika vaccine
candidates, including vaccines based on technologies that have shown promise against other
related diseases.® One candidate Zika vaccine entered a Phase 1 clinical trial in 20186,
According to officials, NIAID launched a multi-site Phase 2a/2b clinical trial of this vaccine in
March 2017 that aims to enroll at least 2,490 healthy participants in various sites in the
Americas. The study will evaluate whether the experimental vaccine is safe and able to
stimulate an adequate immune response, and importantly whether it can prevent disease in
areas with ongoing mosquito-borne Zika transmission. NIAID scientists also are developing
other Zika vaccine candidates using a variety of approaches that are anticipated to start clinical
trials in late 2017 and 2018. According to NIAID officials, while multiple vaccine approaches are
promising, it is important to realize that the development of investigational vaccines and the
clinical testing required to establish their safety and effectiveness take time and a safe,
effective, and fully licensed Zika vaccine likely will not be available for several years.

2. Please provide the latest information on the Zika vaccine licensing agreement
between the U.S. Army and Sanofi and any relevant details.

We have not conducted the work necessary to answer this question. The U.S. Army should be
able to provide an up-to-date answer on this inquiry.

3. With many members of Congress, states and public health advocates worried that
the Zika vaccine being developed at Walter Reed Army Institute of Research with
taxpayer dollars will be priced too high, how is the federal government working to
ensure Sanofi, when/if a licensing agreement is made, will sell this taxpayer
funded vaccine at an affordable price to federal and state governments and to
consumers? } :

We have not conducted the work necessary to answer this question. The U.S. Army should be
able to provide an up-to-date answer on this inguiry.

4. How has public health advice regarding Zika evolved over the past few years for
young men and women? What do we know now that we did not before and what
new information could be on the horizon?

Since the Zika virus was a newly emerging infectious disease threat in the United States
relatively little was known about the virus prior to 2016. There was a lack of knowledge of Zika
virus biology and infections, especially at the beginning of the U.S. outbreak. in January 2016,
the Centers for Disease Control and Prevention (CDC) released interim guidelines for pregnant
women that recommended that all pregnant women consider postponing travel to areas where
Zika virus transmission is ongoing, and pregnant women with a history of travel to an area of
Zika virus transmission should be evaluated for Zika virus infection.* In February 2016, the CDC

3Anthony Fauci, Director, National Institute of Allergy and Infectious Diseases, Research Conducted and Supported
by the National institutes of Heaith (NIH) in Addressing Zika Virus Disease, testimony before the House Committee
on Energy and Commerce Subcommittee on Oversight and Investigations, May 23, 2017.

E. E. Petersen, J. E. Staples, D. Meaney-Delman, et al. “Interim Guidelines for Pregnant Women During a Zika Virus
Outbreak — United States, 2016.” Morbidity and Mortality Weekly Report, vol. 85, no. 2 (2018):30-33.
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also published guidelines for sexual transmission that recommended that men who reside in or
have traveled to areas with active Zika virus transmission with pregnant partners should abstain
from sexual activity or use condoms for the duration of the pregnancy.® For men with partners
that are not pregnant CDC recommended taking several factors into account but did not suggest
a timeframe that Zika virus may persist in the semen. CDC updated guidance in April 2018,
stated that women with possible Zika virus exposure are recommended to wait to conceive until
at least 8 weeks after symptom onset (if symptomatic) or last possible Zika virus exposure (if
asymptomatic).® Based on new data, CDC updated guidance in September 2016 recommending
that all men with possible Zika virus exposure who are considering attempting conception with
their partner, regardless of symptom status, wait to conceive until at least 6 months after
symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic).”

At the beginning of the outbreak, there was uncertainty regarding, which sample type to use for
diagnostic testing. For instance, the Zika virus had been found to be present longer in urine than
in serum or plasma, but information on just how long the virus could persist in different bodily
fluids was still evolving. We now know that compared to related viruses, the Zika virus is present
at low levels in bodily fluids of patients during an active infection. Information is still evolving
about antigens that are unique to the Zika virus and how long the virus persists in various bodily
fluids, making it difficult to develop diagnostic tests for the virus.

Knowledge about Zika virus has increased in the past year, including information about Zika
virus disease incidence and distribution of cases and its associated adverse health outcomes.
For example, researchers have concluded that a causal relationship exists between prenatal
Zika virus infection and microcephaly and other serious brain abnormalities. While much has
been learned about the Zika virus, many unknowns stili remain in regards to its epidemiology,
including the total number of infections, the biological mechanisms, risks, reasons for
geographic differences, the full spectrum of outcomes associated with maternal-fetal
transmission, the presence and duration of the virus in different bodily fluids, the role of prior
Zika virus infections or exposure to other related flaviviruses, and the full spectrum of short and
long-term outcomes of Zika virus infection.

5. When does each federal agency believe they will run out of money to respond
properly to Zika, including vector control, surveillance, vaccine and diagnostics
development/improvement and research?

We have not conducted the work necessary to answer this question but the Zika supplemental
appropriation funds provided for in the Zika Response and Preparedness Appropriations Act,
2016 (Pub. L. No. 114-223, div. B) must be obligated by the end of the Fiscal Year 2017 (i.e.,
September 30, 2017). The Act also includes a provision that GAO conduct oversight of the
activities supported with funds appropriated by the Act, which we have begun,

5A. M. Oster, J. T. Brooks, J. E. Stryker, et al. “Interim Guidelines for Prevention of Sexual Transmission of Zika Virus
— United States, 2018.” Morbidify and Mortality Weekly Report, vol. 65, no. 5 (2016):120-121.

5E. E. Petersen, K. N. D. Polen, D. Meaney-Delman, et al. “Update: Interim Guidelines for Health Care Providers
Caring for Pregnant Women and Women of Reproductive Age with Possible Zika Virus Exposure — United States,
2016.” Morbidity and Mortality Weekly Report, vol. 85, no. 5 (2016):315-322.

E. E. Petersen, D. Meaney-Delman, R. Neblett-Fanfair, et al. "Update: Interim Guidance for Preconception
Counseling and Prevention of Sexual Transmission of Zika Virus for Persons with Possible Zika Virus Exposure —
United States, September 2016." Morbidity and Mortality Weekly Report, vo. 65, no. 38 (2016):1077-1081.
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GREG WALDEN, OREGON FRANK FALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

House of Repregentatives

COMMITTEE ON ENERGY AND COMMERCE

2125 Raveurn House Orrice Buiowe
Wasnineron, DC 20515-6115
Majority {202} 2252927
Minority {202} 225-3641

June 19, 2017

Dr. Lyle R. Petersen

Director, Division of Vector-Borne Diseases

National Center for Emerging and Zoonotic Infectious Diseases
Centers for Disease Control and Prevention

1600 Clifton Road

Atlanta, GA 30329

Dear Dr. Petersen:

Thank you for appearing before the Subcommittee on Oversight and Investigations on Tuesday,
May 23, 2017, to testify at the hearing entitled “U.S. Public Health Response to the Zika Virus:
Continuing Challenges.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, June 14, 2017. Your responses should be
mailed to Ali Fulling, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House
Office Building, Washington, DC 20515 and e-mailed in Word format to Ali.Fulling@mail.house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely,

-T\Zyg

Tim Murphy
Chairman
Subcommittee on Oversight and Investigations
cc: The Honorable Diana DeGette, Ranking Member, Subcommittee on Oversight and Investigations
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Committee on Energy and Commerce
Subcommittee on Oversight and Investigations
Hearing: “U.S. Public Health Response to the Zika Virus: Continuing the Challenge”
May 23,2017

Questions for the Record for Dr. Lyle R. Petersen, Director,
Division of Vector-Borne Diseases
National Center for Emerging and Zoonotic Infectious Diseases
Center for Disease Control and Prevention

The Hongrable Tim Murphy

1. How many facilities in the United States can perform the various Zika diagnostic tests?

There are three laboratory tests used for Zika: 1) a nucleic acid-based test (NAT), which are
performed on acceptable specimens including human serum, plasma, blood, or urine collected
during the first two weeks after symptom onset to detect Zika; 2) serological test (e.g., IgM),
which detects Zika antibodies within 2 to 12 weeks of exposure; and 3) the PRNT test, which is
used for the qualitative detection of Zika virus IgM antibodies to confirm the findings of the IgM
test. Forty-nine states, Puerto Rico, and Guam are able to perform the NAT test developed by
CDC (Trioplex Real-time RT-PCR Assay). Forty-six states and Puerto Rico are able to perform
the IgM test developed by CDC (Zika Mac-ELISA). Two CDC laboratories and six state public
health laboratories in California, Florida, Maryland, Massachusetts, Michigan, and New York
can perform PRNT testing. Four of these state labs (Massachusetts, Michigan, California, and
New York) have agreed to serve as reference labs for other states that do not have the capability
to perform the PRNT test. Commercial testing for both NAT and 1gM assays is also available in
all 50 states.

a. What steps is the CDC taking to disseminate these tests, particularly the PRNT test, more
widely?
For the PRNT test, individual laboratories are responsible for developing and validating
their own PRNT protocols, and CDC does not distribute, oversee, or approve PRNT

testing in non-CDC laboratories. CDC does provide technical assistance upon request to
laboratories seeking to implement PRNT testing.

b. How many PRNT tests can the CDC process in one day?

CDC laboratories can perform up to approximately 600 PRNT tests per week. The PRNT
test is a multi-day, multi-step test. The turn-around time for a test result may range from
14 to 22 days.

¢. How do you plan to ramp up your capacity to process Zika diagnostic tests, in particular
the PRNT test, in the coming months?

If additional testing capacity is needed, CDC has plans in place to increase the number of
tests performed at its laboratories each week to 1,000. In addition, the four reference labs

1
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mentioned above are available to conduct PRNT testing on behalf of other states, if the
need exceeds CDC’s testing capacity. These four PRNT reference laboratories have
agreed to perform this service through September 2017 with current emergency response
funding.

2. The PRNT test is considered the “gold standard” but is not scientifically proven. How can
something be considered the “gold standard™ when it has not been scientifically proven?

PRNT is a well-recognized, established, and standard laboratory technique that is used to
confirm the IgM test by testing for the presence of Zika antibodies. Due to cross-reaction with
other flaviviruses such as dengue or chikungunya, results from other testing methods may be
difficult to interpret, therefore, presumed positive, equivocal, or inconclusive tests must be
forwarded for confirmation by the PRNT. CDC will continue to invest in improving the test, in
accordance with available resources.

3. How many pregnant women with Zika infections have been accounted for in the United States?

As of May 23, 2017, there were 1,883 pregnant women with laboratory evidence of possible
Zika virus infection in the United States and the District of Columbia. In the U.S. Territories of
Puerto Rico, American Samoa and the U.S. Virgin Islands, there have been 3,916 pregnant
women with laboratory evidence of possible Zika virus infection, as of May 23, 2017,

a, How many of these women completed their pregnancy?

Of the 1,883 pregnant women with laboratory evidence of possible Zika virus infection in
the United States and the District of Columbia, 1,579 women have reported completing
their pregnancy, as of May 23, 2017. The number of completed pregnancies with or
without birth defects include those that ended in a live birth as well as pregnancy losses.

The reported number of pregnant women with laboratory evidence of possible Zika virus
infection is cumulative and includes not only women who have completed their
pregnancies, but also ongoing pregnancies that have not been completed. There are some
delays in reporting. For some jurisdictions, the latest total number of pregnant women
with Zika are available on the individual websites for each jurisdiction. In addition,
reported numbers may increase or decrease as preliminary information is clarified.

Between October 13, 2016, and May 23, 2017, CDC did not report the number of
completed pregnancies or outcomes for all completed pregnancies with laboratory
evidence of possible Zika virus infection in the US Territories.

b. How many of these fetuses or infants had congenital birth defects?

As of May 23, 2017, CDC was aware of 72 infants born with Zika associated birth
defects and 8 women had pregnancy losses with birth defects in the United States and the
District of Columbia,



157

The Honorable Michael Burgess, M.D.

1. What has CDC done to support the limited capacity of local public health departments through
technical assistance and grants, and where has the agency found challenges in supporting local
responses to the Zika epidemic? Furthermore, how does HHS plan to further support capacity
building efforts in the coming months, particularly as we get into the months where we could see
local transmission of Zika in the United States?

CDC is coordinating closely with state and local partners to ensure local public health
departments are equipped to prevent, respond to, and eliminate the threat of Zika virus. These
actions range from regular communications to direct personnel support. Examples include:

» Developed the Zika Interim Response Plan for use by state, territorial, local and tribal
jurisdictions', including posting online with resources such as an epidemiologic
investigation toolkit, and a communication planning guide

» Created Zika virus testing kits, which state public health laboratories receive free of
charge

+ Conducted additional testing for states that lacked sufficient capacity

e Provided guidance on mosquito control and evaluation of mosquito control district plans
and interventions, as requested

o Created the U.S. Zika Pregnancy and Infant Registries to collect health data about
pregnant women with laboratory evidence of Zika virus infection and their babies
through the first year of life and created rapid Zika Birth Defects Surveillance system to
identify babies born with birth defects associated with Zika regardless if their mother’s
Zika infection was detected during pregnancy.

» Established Zika Care Connect % a network of specialty healthcare providers that
connects pregnant women, parents, and caregivers of infants and families affected by
Zika to specialized care

s Placed field assignees on-site at 26 local health departments in communities with
pregnant women with laboratory evidence of possible Zika virus infection through the
Local Health Department Initiative

¢ Deployed CDC Emergency Response Teams (CERT) to 14 different cities to support
local communities in responding to Zika

As of May 13, 2017, CDC has provided $251 million directly to state, local, and territorial health
departments through grants from redirected and supplemental funding. CDC also provided $44
million in Public Health Emergency Preparedness (PHEP) reimbursement funding to states and
territories in October 2016. CDC directed emergency funding to areas with the greatest need and
continues to provide ongoing, in-depth support to Florida, Texas, and U.S. territories where
public health officials are battling local transmission of mosquito-borne Zika.

In addition to direct funding, CDC has awarded funding that supports state, local, and territorial
efforts, including support to partner organizations, vector-borne disease regional Centers of
Excellence, and the Puerto Rico Vector Control Unit. These financial resources have been

! Zika Interim Response Plan https:

2 Zika Care Connect - hitps://www zikacareconnect.org/
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coupled with technical support to states and territories through rapid response teams, as well as
laboratory, epidemiologic, entomologic, field investigation, and data management support.

CDC has plans for all remaining supplemental funds, including needs that may arise with the
2017 mosquito season. The majority of remaining funds will be provided directly to state, local,
and territorial health departments through the Epidemiology and Laboratory Capacity
cooperative agreement for Zika activities, including epidemiology and laboratory capacity,
vector surveillance and control, and the U.S. Zika Pregnancy and Infant Registries. Remaining
funds will also support CDC operations, including staff, travel, rapid response teams (if needed),
and laboratory supplies and equipment.

Last year as we began to discuss appropriating funds to support our efforts in addressing the Zika
epidemic, there were discussions around the potential establishment of a new, flexible
emergency preparedness fund for addressing future, emerging threats like Zika and Ebola. There
are two existing revenue streams that the CDC receives that [ would like to examine as potential
infrastructure for developing such a fund: the Public Health Emergency Preparedness
Cooperative Agreement and the Public Health Emergency Fund. Current appropriations levels
aside, what flexibility has the CDC been able to wield in utilizing either of these funds, and what
barriers would prevent the CDC from utilizing either of these funds in the future?

The distribution of Public Health Emergency Preparedness (PHEP) cooperative agreement funds
is calculated using a formula established under section 319C-1(h) of the Public Health Service
Act. Once a PHEP award is provided to an eligible entity, an awardee may not redirect the
cooperative agreement funding to a public health emergency unless the awardee requests and
HHS grants approval to use PHEP funds for emergency activities that fall within the existing
PHEP cooperative agreement scope of work. The majority of CDC’s Zika response activities
were funded through the Public Health Preparedness and Response (PHPR) Zika cooperative
agreement (see: https://www.cdc.gov/phpr/readiness/funding-zika.htm).

The Public Health Emergency Fund has not received any appropriations for a number of years.
The Public Health and Social Services Emergency Fund has received appropriations, but is
managed by the Department of Health and Human Services.

The Honorable Frank Pallone

N

HHS recently reported that CDC has obligated $332.2 million of its fiscal year 2017 Zika funds.
How much funding does CDC have remaining for 2017 Zika preparation and response? Does

CDC have sufficient funds remaining to support these efforts for the remainder of fiscal year
20172

As of May 15, 2017, CDC has obligated a total of $338 million of the $394 million appropriated
in the Zika Response and Preparedness Act (division B of Public Law 114-223).

CDC has plans for all remaining supplemental funds, including needs that may arise during the
2017 mosquito season. The majority of remaining funds will be provided directly to state, local,
and territorial health departments through the Epidemiology and Laboratory Capacity
cooperative agreement for Zika activities, including epidemiology and laboratory capacity,
vector surveillance and control, and the U.S. Zika Pregnancy and Infant Registries. The rest of

4
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the remaining funds will support CDC operations, including staff, travel, rapid response teams (if
needed), and laboratory supplies and equipment.

The Honorable Kathy Castor

1.

Please provide an update on vaccine development and clinical trials.

This question is best addressed by the National Institute of Health (NIH) and Biomedical
Advanced Research and Development Authority (BARDA).

Please provide the latest information on the Zika vaccine licensing agreement between the U.S.
Army and Sanofi and any relevant details.

Questions related to the licensing agreement between the U.S. Army and Sanofi are best
addressed by the Department of Defense (DoD), Department of the Army.

With many members of Congress, states and public health advocates worried that the Zika
vaccine being developed by the Walter Reed Army Institute of Research with taxpayer dollars
will be priced too high, how is the federal government working to ensure Sanofi, when/if a
licensing agreement is made, will sell this taxpayer funded vaccine at an affordable price to
federal and state governments and consumers?

This question is best addressed by the DoD, Department of the Army.

How has public health advice regarding Zika evolved over the past few years for young men and
women? What do we know now that we did not before and what new information could be on
the horizon?

Prior to 2015, there was limited knowledge about Zika virus and no awareness of the potential
effects of Zika on infants exposed to the virus during pregnancy. Zika was a newly emerging
infectious disease in the Western Hemisphere and had only been seen previously in outbreaks
among smali populations. We have since learned that pregnant women and infants are the most
vulnerable to adverse outcomes associated with Zika virus infection, including:

o In April 2016, CDC ? published the evidence to confirm that Zika virus is the first known
mosquito-borne virus to cause birth defects in humans.

e A CDC study % issued in March 2017, has demonstrated that Zika virus directly attacks the
developing infant’s brain, causing microcephaly and other birth defects. A distinct pattern
of birth defects, called congenital Zika syndrome >, has emerged among fetuses and infants
of some women infected with Zika during pregnancy. Congenital Zika syndrome likely
represents the most severe impact of congenital infection (infection acquired during
pregnancy) that can be seen at birth. This syndrome includes severe microcephaly (small

® The New England Journal of Medicine. “Zika Virus and Birth Defects — Reviewing the Evidence for Causality.”
http://www.nejm.org/doi/full/10.1056/NEJMsr1604338?query=featured_zika

‘Emerging Infectious Diseases. “Zika Virus RNA Replication and Persistence in Brain and Placental Tissue.”
https://wwwnc.cde.gov/eid/article/23/3/16-1499 _article

5 JAMA. “Characterizing the Pattern of Anomalies in Congenital Zika Syndrome for Pediatric Clinicians.”
http://jamanetwork.com/journals/jamapediatrics/fullarticie/2579543
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head size) resulting in a partially collapsed skull; decreased brain tissue with brain damage;
damage to the eye; limited range of joint motion, such as clubfoot, and too much muscle
tone restricting body movement. However, the full spectrum of poor birth outcomes caused
by Zika virus infection during pregnancy remains unknown. With other congenital
infections, some babies are born apparently healthy but have later onset problems such as
deafness. In order to understand the full range of disabilities that might occur, it is essential
to follow up with infants and children who were exposed to Zika during pregnancy until
they are at least 2-3 years of age, and longer will be needed to understand the full impact of
congenital Zika virus infection.

CDC has also discovered a link between Zika virus and Guillian-Barré syndrome (GBS). Current
CDC research suggests that GBS is strongly associated with Zika infections; however, only a
small proportion of people with recent Zika virus infection get GBS. CDC is continuing to
investigate the link between GBS and Zika to learn more.

CDC has collected and communicated information to assist men, women and families in
understanding 1) the risks of Zika, 2) ways to prevent Zika, 3) diagnostic methods for Zika, and
4) clinical services that may assist with the long-term consequences of Zika during pregnancy.
Guidance from CDC as part of its public health response to Zika has been directly informed by
several major findings gleaned from surveillance data:

1) CDC issued guidance to the American population in early 2016 to advise pregnant
women and couples planning pregnancy not to travel to areas with Zika. This guidance
was issued as a precautionary measure even before Zika was a proven cause of adverse
outcomes, and we will never know how many families were protected from Zika as a
result of this rapid action.

2) Data captured through the Zika Pregnancy and Infant Registries, newly established public
health surveillance systems, provide rough estimates of the potential risk of fetal/infant
birth defects associated with a maternal Zika virus infection at different timeframes
during pregnancy. These data are used by healthcare providers counseling patients and
are the first population-based risk estimates available.

e In April 2017, CDC reported on data from the Zika Pregnancy and Infant Registries ¢
indicating that among 1,000 pregnant women with evidence of Zika with completed
pregnancies in 2016, 10 percent of those with confirmed Zika infection had babies
with Zika-associated birth defects.

3) Surveillance data have shown that the risk for birth defects among infants exposed during
pregnancy is the same regardless of whether an infected pregnant woman had symptoms
of Zika virus. This was the first time it was determined that women without symptoms
were at risk, which strengthened the current recommendations to avoid travel and to
screen pregnant women for Zika virus infection.

4) In July 2016, CDC confirmed 7 that Zika virus can be sexually transmitted from person to
person. This has the most profound impact on young men and women who become
pregnant or are planning a pregnancy because of the risks of simultaneous sexual
transmission of Zika and conception.

© Morbidity and Mortality Weekly Report. “Vital Signs: Update on Zika Virus-Associated Birth Defects and Evaluation of All
U.5. Infants with Congenital Zika Virus Exposure — U.S. Zika Pregnancy Registry, 2016.”
https://www.cdc.gov/mmwr/volumes/66/wr/mm6613el.htm
7 Morbidity and Martality Weekly Report. “Update: interim Guidance for Prevention of Sexual Transmission of Zika Virus —
United States, July 2016.” https://www.cdc.gov/mmwr/volumes/65/wr/mm6529e2.htm?s_cid=mm6529e2_w
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5) Surveillance data indicates that Zika virus may persist in the body longer than expected.

This directly impacts recommendations for couples planning a pregnancy.

e Current research indicates that Zika virus RNA can remain in semen up to 6 months,
longer than in other body fluids, including vaginal fluids, urine, and blood.

o Emerging data from case reports ® of some pregnant women published in October
2016 indicates that Zika virus RNA persists in some pregnant women longer than the
1-2 weeks previously reported and may provide a window into the way the virus
crosses the placenta.

Many questions remain. Among the most urgent are:

What is the full spectrum of adverse outcomes caused by Zika virus infection during pregnancy?

e CDC established the Zika Pregnancy and Infant Registries to monitor pregnancy and infant
outcomes to learn more about the timing, absolute risk, and spectrum of outcomes associated
with Zika virus infection during pregnancy. The surveillance effort is dependent on the
collaboration of clinicians and state, tribal, local, and territorial health departments and
sustained resources.

What is the best way to detect and diagnose congenitat Zika virus infection?

» Much of the data about the detection and persistence of Zika virus is limited. It is unclear
what the best testing paradigm is that provides a timely diagnosis and correlates with risks. In
addition, the findings of Zika virus persistence requires further exploration to determine how
this can help men, women and families plan for pregnancy.

What are the long-term medical and developmental outcomes for infants and children affected by

congenital Zika syndrome?

s Many infants enrolled in the Zika Pregnancy and Infant Registries are now approaching one
year of age, which limits the ability to study long-term effects of the disease. Information is
needed by families, healthcare providers, communities, governmental organizations and
others to identify needs and plan for necessary services.

¢ Recognizing that coordinated surveillance systems are the only way to obtain accurate
information about the scope and nature of impacts of the Zika virus infection, CDC awarded
funds to 45 jurisdictions to collect information about birth defects thought to be related to
Zika virus infection. The surveillance system closes the gap in reporting by including infants
with birth defects and congenital Zika virus exposure who may have been missed by
pregnancy and infant registries if the mother’s Zika infection was not detected prenatally.

5. When does each federal agency believe they will run out of money to respond property to Zika,
including vector control, surveillance, vaccine and diagnostics development/improvement and
research?

All remaining supplemental funds will be obligated by September 30, 2017. The majority of
remaining funds will be provided directly to state, local, and territorial health departments through
the Epidemiology Laboratory Capacity cooperative agreement for Zika activities, including

8 Obstetrics & Gynecology. “Prolonged Detection of Zika Virus RNA in Pregnant Women.”
http://journals.lww.com/greenjournal/Pages/articleviewer.aspx?year=20168&issue=10000&article=00007 &type=Fulltext
7
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epidemiology and laboratory capacity, vector surveillance and control, and the U.S. Zika Pregnancy
and Infant Registries. The rest of the remaining funds will support CDC operations, including staff,
travel, rapid response teams (if needed), and laboratory supplies and equipment.
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June 19, 2017

Dr. Luciana Berio

Acting Chief Scientist

U.S. Food and Drug Administration
10903 New Hampshire Avenue
Silver Spring, MD 20993

Dear Dr. Borio:

Thank you for appearing before the Subcommittee on Oversight and Investigations on Tuesday,
May 23, 2017, to testify at the hearing entitled “U.S. Public Health Response to the Zika Virus:
Ceontinuing Challenges.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members o submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2} the corplete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with 2
transmittal letter by the close of business on Wednesday, June 14, 2017. Your responses shouid be
mailed to Ali Fulling, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House
Office Building, Washington, DC 20515 and e-mailed in Word format to Ali Fulling@mail.house zov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittes.

Sincerely,

Har

Tim Murphy
Chairman
Subcommittee on Oversight and Investigations
cc: The Honorable Diana DeGette, Ranking Member, Subcommittee on Oversight and Investigations

Attachment
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The Honorable Morgan Griffith

Vice Chairman

Subcommittee on Oversight and Investigations
Committee on Energy and Commerce

House of Representatives

Washington, D.C, 20515

Dear Mr. Vice Chairman:

Thank you for providing the Food and Drug Administration (FDA or the Agency) with the
opportunity to testify at the May 23, 2017, hearing before the Subcommittee on Oversight and
Investigations, House Committee on Energy and Commerce, entitled “U.S. Public Health
Response to the Zika Virus: Continuing Challenges.” This letter is a response for the record to
questions posed by the committee.

If you have further questions, please let us know.

John M. Martin
Principal Associate Commissioner
for Legislation

U.8. Food & Drug Administration
10803 New Hampshire Avenue
Silver Spring, MD 20903

www fdagov
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We have restated your questions below in bold, followed by our responses.

The Honorable Tim Murphy

1. Dr. Borio, the FDA revoked the authorization for one of the Zika tests. What would
iead the FDA to revoke a test after just being authorized?

FDA revoked the emergency use authorization (EUA) for the LightMix® Zika rRT-PCR Test —
which was initially authorized for emergency use on August 26, 2016 — on March 13,2017, in
response to Roche Molecular Systems Inc.’s request dated March 10, 2017, to withdraw the
EUA due to technical performance and business considerations.

The Honorable Frank Pallone

1. How much funding does FDA have remaining for 2017 Zika preparation and response?
Does ¥DA have sufficient funds remaining to support these efforts for the remainder of
fiscal year 20177

The Zika Response and Preparedness Act {division B of Public Law 114-223) did not provide
any funding to FDA for Zika response activities. To help support these activities at the start of
the fiscal year, FDA used base appropriations provided by the Continuing Appropriations Act,
2017 (division C of Public Law 114-223), and reallocated $5 million of the $25 million
appropriated for Ebola response activities by the Consolidated and Further Continuing
Appropriations Act, 2015 {title VIII of division A of Public Law 113-235). Asof May 19,2017,
FDA had obligated $1.8 million of the realiocated Ebola funding, and anticipates obligating the
remaining balance by the end of FY 2017,

In May 2017, the Consolidated Appropriations Act, 2017 (title VII of division A of Public Law
115-31) provided an additional $10 million in no-year funding for FDA “to prevent, prepare for,
and respond to emerging health threats, including the Ebola and Zika viruses, domestically and
internationally and to develop necessary medical countermeasures and vaccines, including the
review, regulation, and post market surveillance of vaccines and therapies, and for related
administrative activities”. This funding—in addition to FDA’s base appropriations and the 83
million reallocated from appropriations for Ebola response—should provide FDA with sufficient
funding to support continued Zika virus response activities in FY 2017, provided another public
health emergency does not occur that would necessitate a reprioritization of funding.

The Honorable Kathy Castor

1. Please provide an update on vaccine development and clinical trials,

FDA is actively engaged with the National Institutes of Health (NTH) and the Biomedical
Advanced Research and Development Authority (BARDA), the international community, and
product developers to help accelerate vaccine development programs. However, FDA generally
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cannot comment on the status of any particular vaccine development program because of
confidentiality requirements. We would refer this question to NIH and BARDA.

2. Please provide the latest information on the Zika vaccine licensing agreement between
the U.S. Army and Sanofi and any relevant details.

Questions related to the licensing agreement between the U.S. Army and Sanofi are best
addressed by the Department of Defense (DoD), Department of the Army.

3. With many members of Congress, states and public health advecates worried that the
Zika vaccine being developed at the Walter Reed Army Institute of Research with
taxpayer dollars will be priced too high, how is the federal government working to
ensure Sanofi, when/if a licensing agreement is made, will sell this taxpayer funded
vaccine at an affordable price to federal and state governments and to consumers?

This question is best addressed by DoD, Department of the Army,

4. How has public health advice regarding Zika evolved over the past few years for young
men and women? What do we know now that we did not before and what new
information could be on the horizon?

This question is best addressed by the Centers for Disease Control and Prevention,

5. When does cach federal agency believe they will run out of money to respond properly
to Zika, including vector control, surveillance, vaccine and diagnostics
develepment/improvement and research?

In May of 2017, the Consolidated Appropriations Act, 2017 {title V1i of division A of Public
Law 115-31) provided $10 million in no-year funding for FDA *“to prevent, prepare for, and
respond to emerging health threats, including the Ebola and Zika viruses, domestically and
internationally and to develop necessary medical countermeasures and vaccines, including the
review, regulation, and post market surveillance of vaccines and therapies, and for related
administrative activities™. FDA anticipates expending this funding from FY 2017 through FY
2019 to support preparedness and response activities. This additional funding—in addition to
FDA’s base appropriations—should provide FDA with sufficient funding to support continued
Zika virus response activities in that timeframe, provided another public health emergency does
notf occur that would necessitate a reprioritization of funding,
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June 19,2017

Dr. Anthony Fauci

Director, National Institute of Allergy and Infectious Diseases
National Institutes of Health

9000 Rockville Pike

Bethesda, MD 20892

Dear Dr. Fauci:

Thank you for appearing before the Subcommittee on Oversight and Investigations on Tuesday,
May 23, 2017, to testify at the hearing entitled “U.S. Public Health Response to the Zika Virus:
Continuing Challenges.”

Pursuant to the Rules of the Commitiee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached. The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, June 14, 2017, Your responses should be
mailed to Ali Fulling, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House
Office Building, Washington, DC 20515 and ¢-mailed in Word format to Ali.Fulling@mail house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely,

wam
Tim Murphy
Chairman
Subcommittee on Oversight and Investigations

cc: The Honorable Diana DeGette, Ranking Member, Subcommittee on Oversight and Investigations

Attachment
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Committee on Energy and Commerce
Subcommittee on Oversight and Investigations
Hearing: “U.S. Public Health Response to the Zika Virus: Continuing the Challenge”
May 23, 2017

Questions for the Record for Dr. Anthony Fauei, Director,
National Institute of Allergy and Infectious Diseases, National Institutes of Health

The Honorable Tim Murphy
1. What is the expected production volume for the vaccine once it is approved?

The National Institute of Allergy and Infectious Diseases (NIAID), a component of the National
Institutes of Health (NIH), facilitates research and development of vaccine candidates, which
typically includes the support of carly stage clinical trials to investigate vaccine safety and
efficacy. The production volume of an FDA-approved Zika vaccine would be determined by the
vaccine manufacturer, and will depend in part on the licensed indications and approved usage of
the vaccine in the U.S. and elsewhere.

a.  Which population will be prioritized for the vaccine and why?

The initial target population for an approved Zika vaccine will likely be adults and
adolescents of reproductive age, excluding pregnant women. This is the same target
population as for the Phase II/IIb clinical trial testing of the NIAID Vaccine Research
Center (VRC) investigational DNA vaccine.

NIAID also is supporting research on other vaccine candidates, including live-attenuated
approaches that could potentially induce longer-lasting protection, possibly for decades.
These vaccines might be evaluated in children, anticipating that vaccination in childhood
could protect individuals through childbearing years. A strategy of childhood vaccination
may be particularly effective in areas where Zika virus is endemic and there is greatest
risk of congenital Zika syndrome. In the future, Zika vaccine candidates that have been
found to be safe in non-pregnant populations may be investigated to determine if they are
safe and effective in pregnant women.

2. Why does Zika cause microcephaly, yet other flaviviruses such as dengue, chikungunya,
and yellow fever are not known to cause microcephaly?

NIAID is actively engaged in efforts to better understand the Zika virus, including any
differences between Zika virus and other related flaviviruses that may help explain why Zika can
cause microcephaly. For example, NIAID-supported investigators have developed animal
models of Zika virus infection during pregnancy to better understand congenital Zika syndrome,
which is a pattern of birth defects that includes severe microcephaly. These NIAID-funded
animal studies have shown that Zika virus is capable of crossing the placental barrier and
impairing fctal brain development in pregnant animals.
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In addition, NIH-supported investigators have discovered that neural precursor cells, which give
rise to new cells in the developing brain, have receptors that make these cells particularly
vulnerable to infection by Zika virus. NIH-supported researchers are now investigating how
Zika virus exploits the cetlular, molecular, and biochemical pathways within these cells to
propagate the virus and cause these cells to die. They also are investigating how the immune
system interacts with Zika virus within the central nervous system to better understand which
aspects might be enhanced to help control the virus and whether the brain’s immune response to
the virus might also cause collateral damage that contributes to cell death.

NIAID also is supporting research to address concerning reports of infants born to Zika virus-
infected mothers that appear healthy at birth but later experience slowed head growth during the
first year followed by postnatal microcephaly. NIAID is partnering with the Eunice Kennedy
Shriver National Institute of Child Health and Human Development, the National Institute of
Environmental Health Sciences, and the Brazilian research institute, Fiocruz, to better understand
these observations. This study, Zika in Infants and Pregnancy (ZIP), is a multi-center,
international, prospective cohort study of 10,000 women in Zika-affected regions. Enrollment of
women early in their pregnancy is ongoing, and their children will be followed for at least one
year after birth. The information gained from this study will help improve our understanding of
congenital Zika syndrome, enhance care for pregnant women and their infants, and guide
interventions for affected children.

The Honorable Frank Pallone

1. HHS recently reported that NIH has obligated $68.8 million of its fiscal year 2017 Zika
funds. How much funding does NIH have remaining in 2017 for Zika preparation or
response? Does NIH have sufficient funds remaining to support these efforts for the
remainder of fiscal year 20177

As of May 15, 2017, the National Institute of Health (NIH) has obligated $71.36 million of the
$152 million in NIH supplemental funds provided by the Zika Response and Preparedness Act
2016 (division B of Public Law 114-223). The remaining $80.64 million will be obligated by the
end of FY 2017. We anticipate these funds will be sufficient to support Zika-related activities
currently planned through FY 2017,

The Honorable Kathy Castor

1. Please provide an update on vaccine development and clinical trials.

A safe and effective Zika vaccine would be an invaluable tool to help stop the spread of infection
and prevent future outbreaks. NIAID is developing and investigating multiple Zika vaccine
candidates.

DNA-based Zika vaccine candidate: NIAID recently launched a muiti-site Phase II/IIb clinical
trial of the NIAID VRC’s DNA-based vaccine candidate in March 2017 following positive
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results in Phase I testing. This trial aims to enroll at least 2,490 healthy participants in various
sites in the Americas, including the continental United States, U.S. territories, and countries in
Central and South America. This Phase I1/1Ib study will further evaluate whether the
experimental vaccine is safe and able to stimulate an adequate immune response, and importantly
whether it can prevent disease in areas with ongoing mosquito-borne Zika virus transmission.
The clinical trial will enroll adults and adolescents of reproductive age. Part A of the study will
enroll 90 healthy men and non-pregnant women ages 18-35 years at Baylor College of Medicine
(Houston, Texas) and University of Puerto Rico Medical Sciences Campus (San Juan, Puerto
Rico). Part B will enroll 2,400 healthy men and non-pregnant women ages 15-35 years in these
Part A sites and Brazil, Peru, Costa Rica, Panama, and Mexico. The effects of the vaccine on a
developing fetus are unknown, and therefore women who are pregnant or plan to become
pregnant will not be eligible for the trial. The study is expected to conclude in 2019, although
the exact timing of the trial will depend on the intensity of Zika virus transmission and the
efficacy of the vaccine candidate.

Zika purified inactivated vaccine (ZPIV) candidate: NIAID is collaborating with the
Biomedical Advanced Research and Development Authority (BARDA) and the Walter Reed
Army Institute of Research (WRAIR) to evaluate a ZPIV candidate developed by WRAIR.
ZP1V is based on an approach used to develop vaccines against the related dengue and Japanese
encephalitis viruses. NIAID is co-funding the Phase I clinical trials program with WRAIR.
Trials testing ZPIV began in November 2016 at the WRAIR Clinical Trial Center in Silver
Spring, Maryland; the Center for Virology and Vaccine Research, part of Beth Israel Deaconess
Medical Center and Harvard Medical School in Boston; the Center for Vaccine Development at
the Saint Louis University School of Medicine; and the clinical research center CAIMED, part of
Ponce Health Sciences University in Puerto Rico. The Saint Louis University School of
Medicine site is an NIAID-funded Vaccine Evaluation and Treatment Unit (VTEU) that is able
to enroll large numbers of volunteers and vaccinate them in a rapid, safe, and effective manner.
Having the rapid-response capability of the NIAID VTEUs in place ahead of an outbreak allows
for accelerated testing of vaccines designed to address Zika virus and other emerging public
health threats.

Live-attenuated Zika vaccine candidates: NIAID scientists are developing live-attenuated
Zika vaccine candidates using an approach similar to that taken with an experimental vaccine
against the closely related dengue virus. This vaccine candidate will enter an NIAID Phase |
clinical trial in late 2017. Thereafter, this Zika-only candidate will be combined with the
tetravalent dengue vaccine candidate designed to protect against all four circulating strains of
dengue virus. A Phase | trial of this new pentavalent combination Zika/dengue candidate vaccine
is scheduled to enter clinical testing by 2018. NIAID is working with development partners in
Brazil to plan later-stage trials of this combination vaccine.

Early-stage Zika vaccine candidates: NIAID-supported researchers are evaluating
investigational mRNA vaccines, which are broadly similar to DNA vaccines, The NIAID VRC
and other NIAID intramural researchers are working with academic and industry partners to
evaluate various mRNA vaccine technologies to identify potential candidates for further
development. These include an investigational vaccine under development by the NIAID VRC
and the pharmaceutical company GSK that may enter clinical trials in late 2017.
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2. Please provide the latest information on the Zika vaccine licensing agreement between
the U.S. Army and Sanofi and any relevant details.

The ZPIV candidate was developed by WRAIR, and NIAID is supporting Phase I clinical testing
of this vaccine as described above. NIAID is not involved in the development of the Zika
vaccine licensing agreement between the U.S. Army and Sanofi. You may wish to contact the
Department of Defense to address any specific questions on the vaccine licensing agreement for
the ZPIV candidate between the U.S. Army and Sanofi.

3. With many members of Congress, states and public health advocates worried that the
Zika vaccine being developed at the Walter Reed Army Institute of Research with
taxpayer dollars will be priced too high, how is the federal government working to ensure
Sanofi, when/if a licensing agreement is made, will sell this taxpayer funded vaccine at
an affordable price to federal and state governments and to consumers?

NIAID is not involved in the development of the Zika vaccine licensing agreement between the
U.S. Army and Sanofi. You may wish to contact the Department of Defense to address any
specific questions on the vaccine licensing agreement for the ZP1V candidate between the U.S.
Army and Sanofi.

4. How has public health advice regarding Zika evolved over the past few years for young
men and women? What do we know now that we did not before and what new
information could be on the horizon?

NIAID defers to the Centers for Disease Control and Prevention to respond to this question about
public health advice regarding Zika.

5. When does each federal agency believe they will run out of money to respond properly to
Zika, including vector control, surveillance, vaccine and diagnostics development/
improvement and research?

The remaining NIH funds provided by the Zika Response and Preparedness Act 2016 (division B
of Public Law 114-223) will be obligated by the end of FY 2017. We anticipate these funds will
be sufficient to support Zika-related activities currently planned through FY 2017,
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June 19, 2017

Dr. Rick A. Bright

Director, Biomedical Advanced Research and Development Authority

Deputy Assistant Secretary, Office of the Assistant Secretary for Preparedness and Response
U.S. Department of Health and Human Services

200 Independence Avenue, S.W.

Washington, DC 20201

Dear Dr, Bright:

Thank you for appearing before the Subcommittee on Oversight and Investigations on Tuesday,
May 23, 2017, to testify at the hearing entitled “U.S. Public Health Response to the Zika Virus:
Continuing Challenges.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record remains
open for ten business days to permit Members to submit additional questions for the record, which are
attached, The format of your responses to these questions should be as follows: (1) the name of the
Member whose question you are addressing, (2) the complete text of the question you are addressing in
bold, and (3) your answer to that question in plain text.

To facilitate the printing of the hearing record, please respond to these questions with a
transmittal letter by the close of business on Wednesday, June 14, 2017, Your responses should be
mailed to Ali Fulling, Legislative Clerk, Committee on Energy and Commerce, 2125 Rayburn House
Office Building, Washington, DC 20515 and e-mailed in Word format to Ali,Fulling@mail.house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sincerely,
Toe
Tim Murphy
Chairman
Subcommittee on Oversight and Investigations

¢c: The Honorable Diana DeGette, Ranking Member, Subcommittee on Oversight and Investigations

Attachment
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House of Representatives Energy and Commerce
Subcommittee on Oversight and Investigations
Hearing: “U.S. Public Health Response to the Zika Virus: Continuing Chalilenges”
Tuesday, May 23, 2017

Question for Dr. Rick Bright, Director, Biomedical Advanced Research and
Development Authority (BARDA); Deputy Assistant Secretary, Office of the Assistant
Secretary for Preparedness and Response (ASPR)

The Honorable Tim Murphy

1. What is our current capacity to test for the Zika virus in the United States?

The United States needs laboratory diagnostic tests to detect acute Zika infection and
manage Zika infection in pregnant women. Active Zika infection is diagnosed using
molecular assays [e.g., Polymerase Chain Reaction (PCR)] that detect Zika virus RNA in
acceptable specimens including human serum, plasma, whole blood and urine. Because
80 percent of Zika infections are asymptomatic, people do not often seck medical care
during the period when the Zika virus can be best detected. Serology tests (e.g., ELIA,
IgM) that detect antibodies produced in response to Zika virus are used to detect Zika
virus infection in people who are past the window when molecular tests are

effective. HHS agencies have been working aggressively and collaboratively since early
2016 to make both molecular and serologic Zika diagnostic testing available to U.S.
states, territories, and affiliated islands through public health laboratories and in clinical
laboratories.

a. In your opinion, is this capacity sufficient to meet demand for diagnostic
tests, particularly among pregnant women in the summer months?

Local transmission of Zika virus may occur this summer in parts of the United
States, particularly in parts of Florida, Texas, and Hawaii that have previously
experienced local transmission of dengue or chikungunya. Considering the
number of molecular and serologic tests that are now readily available for clinical
use (hospital, commercial laboratories) and public health laboratories, there is
likely a sufficient capacity to provide Zika molecular and serologic testing. This
capacity should serve the anticipated demand from pregnant women who may
have been exposed to Zika, symptomatic individuals with risk of exposure in a
localized outbreak, and travelers returning from Zika endemic regions.

b. How does HHS plan to ramp up this capacity in the coming months,
particularly as we get into the months where we could see local transmission
of Zika in the United States?



174

The Zika MAC ELISA and the Trioplex rRT-PCR assays, developed by the
Centers for Disease Control and Prevention (CDC), are available through the
CDC Laboratory Response Network (LRN), and other public health and
Department of Defense (DoD) laboratories in the United States and its territories,
Both assays are provided by CDC under an Emergency Use Authorization (EUA)
provided by the U.S. Food and Drug Administration (FDA).

BARDA and FDA have been working to bring commercial diagnostic tests to
market, which would make testing available outside of the public health
laboratory system. Eleven Zika PCR assays developed by commercial
manufacturers are available under FDA EUA for use in certain private sector
clinical laboratories (hospitals, large commercial laboratories). Any Clinical
Laboratory Improvement Amendments (CLIA) accredited laboratory wishing to
perform Zika molecular testing is able to purchase these tests from any one of
cight different companies, or send their specimens to three different reference
laboratories for Zika PCR testing. Due to the diverse nature of the U.S. clinical
Jaboratory system and preferences by individual labs for different tests, it is not
possible to estimate the total number of tests these laboratories can

perform. Large commercial laboratories such as Quest and LabCorp generally
have capacity to perform many hundreds of tests each week, and capacity to surge
for additional testing demand if needed. These laboratories are equipped for rapid
turn-around time and electronic reporting, which speeds up access to results from
the ordering physician to the patient,

Testing for IgM antibodies to Zika is challenging due to cross-reactivity of other
flavivirus antibodies, such as dengue. As such, FDA, BARDA and CDC have
coordinated support to develop tests that perform at least as well as the CDC
MAC-ELISA. Two tests developed by commercial manufacturers with support
from BARDA are now available under FDA EUA for use in private sector clinical
laboratories (hospitals, large commercial laboratories). The first, InBios Zika
Detect™ IgM Capture ELISA, does not require specialized equipment and can be
performed in CLIA accredited laboratories with proficiency in ELISA
procedures. As of June 2016, InBios has manufactured and distributed 5,486 kits
(as of 6/16/17; each kit can test 28 specimens). The second assay, DiaSorin
LIAISON® Zika Capture IgM assay, runs on a proprietary, automated, high
volume instrument that can perform 24 tests an hour. Several large clinical
laboratories are currently evaluating this assay for use this summer. Other tests,
including some tests supported by BARDA, at least one test that uses a high
throughput analyzer and two tests that may be performed without any
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instrumentation, are in development and under review with FDA. Once
authorized by FDA, these assays will add to the national testing

capacity. Morcover, BARDA is supporting the advanced development of two
point-of-care diagnostic tests that would allow for rapid results for the clinician
and patient.

rank Pallon

HHS recently reported that ASPR has obligated $110.6 million of its fiscal year2017
Zika funds. How much funding does BARDA have remaining in 2017 for Zika
preparation or response? Does BARDA have sufficient funds remaining to support
these efforts for the remainder of fiscal year 20177

Of the $245 million in Zika supplemental funding that ASPR/BARDA received in the
Zika Response and Preparedness Act (division B of Public Law 114-223), $8.257 million
remains unobligated as of May 15, 2017. These remaining funds will be obligated before
the end of the fiscal year. BARDA has sufficient funding to support all of FY2017
planned activities for Zika response and preparation

The Honorable Kathy Castor

I

Please provide an update on vaccine development and clinical trials,

BARDA is working closely with HHS interagency partners [National Institutes of Health
(NIH)/National Institute of Allergy and Infectious Discases (NIAID), FDA, and CDC],
DoD [Walter Reed Army Institute of Research (WRAIR)] and the pharmaceutical
industry to accelerate the development of several Zika vaccines. In particular, BARDA is
supporting the development of four Zika vaccines based on two different platform
approaches: 1) whole virus inactivated vaccines with alum adjuvant (Takeda, Sanofi
Pasteur and Instituto Butantan), and 2) mRNA-based gene delivery (Moderna
Therapeutics). All three inactivated vaccine candidates are in preclinical development
stages. Phase I/II clinical trials are planned in fall 2017 (Takeda) and late summer 2018
(Sanofi Pasteur). Instituto Butantan, located in Sao Paulo, Brazil, is receiving support for
the development and preparation of Zika vaccine under good manufacturing practices
that will enable clinical studies at a later date. Moderna Therapeutics is presently
conducting a Phase I clinical trial across three sites in the United States. Enrollment
continues and data is expected later this year. A larger Phase 11 clinical trial in Latin
America is being planned by Moderna for late 2017.

. Please provide the latest information on the Zika vaccine licensing agreement between

the U.S. Army and Sanofi and any relevant details.



176

BARDA is not involved in a decision to provide a license to Sanofi. Licensure
negotiations are between Sanofi Pasteur and DoD/WRAIR.

. With many members of Congress, states and public health advocates worried that the
Zika vaccine being developed at the Walter Reed Army Institute of Research with
taxpayer dollars will be priced too high, how is the federal government working to
ensure Sanofi, when/if a licensing agreement is made, will sell this taxpayer funded
vaccine at an affordable price to federal and state governments and to consumers?

BARDA is keenly aware of the issues related to affordable and fair pricing of the medical
countermeasures it develops. Many of the products BARDA develops are also procured
by BARDA, CDC, DoD and are on the open market. Thus, procurement contracts are
negotiated to allow for the greatest savings to the U.S. taxpayer. However, the Zika
vaccine contracts were executed for the sole purpose of development and not intended for
procurement by the government at this time. BARDA employs a portfolio approach that
awards multiple vaccine development contracts to increase the probability in making
available a safe and effective Zika vaccine. However, this approach promotes
competition between manufacturers, thus potentially yielding lower costs in the
marketplace.

. How has public health advice regarding Zika evolved over the past few years for
young men and women? What do we know now that we did not before and what new
information could be on the horizon?

BARDA respectfully defers to CDC on public health advice.

When does each federal agency believe they will run out of money to respond
properly to Zika, including vector control, surveillance, vaccine and diagnostics
development/improvement and research?

BARDA currently has sufficient funding to support initial clinical studies for
investigational vaccine candidates and diagnostics. Existing funds will be obligated
on or before September 30, 2017.
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